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A Survey of Air Pressures of Tires Mounted 
on Trucks Operating in the Everyday Traffic 


BY THE DIVISION OF HIGHWAY TRANSPORT RESEARCH 


BUREAU OF PUBLIC ROADS 


This article discusses the results of a survey made in 1954 of tire pressures of 


trucks operating in the general traffic stream. 


Tire sizes included in the 


analysis ranged from 7.00 x 18, 8 ply, usually found on the lightweight single- 
unit trucks, to 11.00 x 24, 12 ply, used for the most part on the heaviest 


truck combinations. 


Inflation pressures and corresponding wheel loads were 


determined for about 8,000 vehicles and over 40,000 tires. 


Over-the-road inflation pressures of dual tires of the smaller sizes were found 
to be about equal to or less than the cold inflation pressures recommended by 
the Tire and Rim Association, Inc., as revised on April 15, 1955. For tire sizes 
ranging from 9.00 x 20, 10 ply, and upward, the average hot inflation pressures 
were about 10 percent above the recommended pressures. 

Air pressures of tires mounted on dual wheels did not vary significantly be- 
cause of axle position or when mounted on the inside or outside of a dual-wheel 
assembly. Average inflation values for single tires on the front axle of vehicles 
were slightly less than the pressures of dual tires mounted on the other axles. 

In most cases the average wheel load for dual tires was less than 70 percent 
of the loads recommended by the Tire and Rim Association, Inc., as revised 
on April 15, 1955. The increase in pressure was found to be very gradual over 
the entire load range, and in general amounted to slightly more than 10 percent 
from the lowest to the highest tire loads. 

Ambient temperatures ranging from 60 to 95 degrees F. caused only small 
increases in the inflation pressures of tires checked on the highways. Above 
95 degrees, rather sharp increases in tire pressures were found in some instances. 

In recent years, there has been some tendency for truck operators to use 
high-pressure tires. These so-called “‘high-load”’ tires are constructed with 
all-nylon cord or with steel cord. Only a limited number of these tires were 
checked in this survey, but from the small sample it was found that hot in- 
flation pressures averaged 9 pounds per square inch in excess of those for the 
comparable conventional tires. 

A more recent survey of motor-carrier practices, concerning their tire in- 
flation specifications for fleet operation, revealed that for three common tire 
sizes, the specifications exceeded the recommendations of the Tire and Rim 
Association, Inc., for cold inflation pressures by about 5 pounds per square 








inch. 


HE inflation pressure of tires, as they run 

“hot”? in service on trucks and truck 
combination units, was investigated for im- 
mediate use in planning and operating the 
AASHO Road Test Project at Ottawa, III. 
It is also expected that highway designers in 
general will be interested in the results. 

The study was conducted in 37 States in 
conjunction with the annual summer load- 
ometer surveys in 1954. In each of these 
States at least one station at which a large 
volume of truck traffic could be expected was 
selected and operated. The tire pressures 
and corresponding wheel loads were measured 
on the right-hand side of about 8,000 vehicles, 
involving some 40,000 tires. 

The principal objectives of this study were 
to determine for given tire sizes the frequency 
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of inflation pressures and the relation between 
wheel load and inflation pressure. In addi- 
tion to the tire pressure results for vehicles in 
normal operation, the report describes some 
current practices of truck operators in inflat- 
ing cold tires and investigates the trend in tire 
inflation practices to a limited extent by com- 
paring the present results with those reported 
by Kansas in 1941. 


Summary of Findings 


1. In the case of dual tires, the “hot” 
inflation pressures on the average were either 
approximately equal to or less than the 
revised recommended “cold” inflation pres- 
sures of the Tire and Rim Association, Inc., foi 
tire sizes of 8.25 x 20, 12 ply, and smaller. 


Reported by CARL C. SAAL, Chief, 
Vehicle Operations Branch 


For tire sizes of 9.00 x 20, 10 ply, and larger, 
the average hot inflation pressures were about 
10 percent above the recommended ones. 

2. The average hot inflation pressures of 
dual tires lie between 80 and 85 pounds per 
square inch for tire sizes ranging from 10.00 x 
20, 12 ply, to 11.00 x 24, 12 ply. The cor- 
responding range of 85-percentile values was 
90 to 95 p.s.i. The revised recommended cold 
pressure for this group of tire sizes was 75 
p.s.i. 

3. An analysis of average tire pressures for 
a given tire size and vehicle type indicated 
that it was only necessary to group the data 
by the first (front) axle and by the remaining 
axles with dual tires. The position of the 
dual tire with respect to axle configuration was 
determined not to be a factor. 

4. The average pressure for single tires on 
the first axle was always slightly less than that 
for dual tires on the other axles. Also, on the 
average, the variation in pressure between the 
inside and outside tires mounted on dual 
wheels was found to be very small. 

5. The average tire load for dual tires of a 
given size was generally less than 70 percent 
of the revised recommended load. Also, the 85- 
percentile values did not exceed the revised 
schedule of loads except for the 7.50 x 20, 
10-ply and the two 8.25 x 20 tire sizes, and 
then only to a small degree. 

6. The increase of average hot inflation 
pressures over the tire load range was very 
gradual and generally amounted to slightly 
over 10 percent from the lowest to the highest 
tire load. The increase was very insignifi- 
cant for the range of load for a given tire size 
that would be considered in highway design. 

7. The average hot inflation pressures did 
not vary materially with vehicle type or 
geographical region. On the basis of the 
results of this survey, it is reasonable to 
assume that the average values for the country 
as a whole and for all vehicle types may be 
applied universally. 

8. For a given tire size, the average hot 
inflation pressure did not appear to increase 
appreciably with an increase in ambient 
temperature between 60° and 95° F. Above 
95° there was a tendency for the pressure to 
increase sharply in some instances. 

9. On the basis of very limited data, it 
appears that the so-called “high-load”’ tire 
might have average hot pressures of at least 





Table 1.—Number of vehicles included in tire-pressure survey, classified by vehicle type and grouped by regions 






























































Region 1 2 Region 2 4 Region 3 Region 4 5 All regions 
Vehicle type ! Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number 
of of of tires of of of tires of of of tires of of of tires of of of tires 
vehicles | tires? | checked | vehicles | tires? | checked | vehicles | tires? | checked | vehicles | tires? | checked | vehicles | tires? | checked 
Single-unit trucks: 
Ee 243 729 699 7380 2, 340 2,170 869 2, 607 2, 528 348 1, 044 944 2, 240 720 6, 341 
C—O eee 30 150 143 75 375 348 58 290 273 66 330 241 229 1, 145 1, 005 
Tractor-semitrailer 
combinations: 
Se 350 1, 750 1, 694 871 4, 355 4, 139 711 3, 555 3, 366 120 600 521 2, 052 10, 260 9, 720 
SSeS 211 1,477 1, 266 1, 152 8, 064 7, 577 1, 143 8, 001 7, 655 173 1, 211 1, 031 2, 679 18, 753 17, 529 
a a te 2 18 18 7 63 58 255 2, 295 2, 112 252 2, 268 1, 848 516 4, 644 , 036 
Tractor-semitrailer 
and trailer combi- 
nations 
ES a, es see ee aoe 23 207 196 42 378 236 65 585 432 
2-S2-2..._. iii “diekes, Eh caseae F éeeen h teased EB éedsaw 2 aonemm 17 187 171 1 ll 6 18 198 177 
Truck and trailer com- 
binations: | 
SS » 2 14 | ae Ese OD weecee | “sedan 9 63 55 6 42 33 17 119 102 
RS, ae Sl) aieligie, GE swicki 7 8 72 67 71 639 508 79 711 575 
SAS eee a ee — ae phates. 2 obewss 0 eesti, B peiead 31 341 257 31 341 257 
Total trucks and sciakannel a b 
combinations _-_- 838 4, 138 3, 834 2, 885 15, 197 14, 292 3, 093 17, 277 16, 423 | 1,110 | 6, 864 | 5, 625 | 7, 926 43, 476 40, 174 











! For an explanation of the vehicle code, see text in right-hand column. 
2 No data for Maine, New Hampshire, New York, Rhode Island, Vermont, and District of Columbia. 


3 Only the tires on the right side of vehicles. 
4 No data for Florida, Tennessee, and West Virginia. 
5 No data for Montana, Texas, and Utah. 


Table 2.—Frequency of tires by size and axle position 





























Number of tires by position 
Tire size Number Other axles with dual tires 
of ply First Total 
axle tires, 
Inside | Outside Total all axles 
tires tires tires 
0 a ee 8 61 53 59 112 173 
| ee 8 72 50 54 104 176 
 Siniricrniedrsanaraien asians 10 41 28 33 61 102 
NE siichf atkins aaincucniin weiemdinate 8 479 194 221 415 894 
See 10 359 252 276 528 887 
i 10 1, 327 1, 645 1,911 3, 556 4, 883 
eee 12 59 107 137 244 303 
IE I tininicbissnineninsl Aetsisk Gs indc 10 857 1, 432 1, 622 3, 054 3, 911 
A ere 12 2, 577 6, 683 7, 567 14, 250 16, 827 
ee 12 7 1, 906 2. 350 4, 256 4, 956 
EE eee nee 12 261 675 776 1, 451 1, 712 
EES eae 12 326 787 952 1, 739 2, 065 
NN ib etbencaes ccna ersten 12 10 18 18 36 46 
UE i cniacietgatecmsuenee  saciaue 7, 129 13, 830 15, 976 29, 806 36, 935 




















10 p. s. i. in excess of those found in comparable 
conventional sizes, but not to the extent of 
the pressure differential between the recom- 
mended cold inflation pressures. 

10. The cold inflation pressures specified 
by motor carriers for their fleets were obtained 
in a recent survey of truck operation prac- 
tices and were found for three common tire 
sizes to be about 5 p.s.i., on the average, 
above the recommended pressure. 

11. The tire pressures measured on a similar 


survey made in Kansas about 1940 compared 
very closely with those obtained by the present 
survey for three tire sizes. For two smaller 
tire sizes (7.50 and 7.00), the 1954 values 
were appreciably higher. 

12. Gaged by available reference data from 
controlled tests, the hot inflation pressure 
levels established by this survey appear to 
be well within the range that could be expected 
by following the recommended practice of 
inflating cold tires. 


Table 3.—Average air pressure for 10.00 x 20, 12-ply tires checked on truck-tractor-semi- 
trailer combinations in region 3 


























Number of tires and average pressure for 3 vehicle types 
Axle position 2-S1 2-S2 3-S2 
Number Air Number Air Number Air 
of tires pressure of tires pressure of tires pressure 
P,@4 Fat P.2. ¢. 
| Sees | 191 73.1 848 73.7 103 77.6 
Second._... .. 401 79.5 1, 628 80.4 161 79.5 
. —ae *: 486 79.4 1, 702 80.7 163 80. 2 
ss ES ee eee _ 1, 686 81.9 180 79.6 
REE eee nae esse Ricans rie 175 79.5 
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Vehicle Type Code 


In some instances vehicle types are repre- 
sented by the general code in common use. 
Each digit of the code indicates the number 
of axles of a vehicle or of a unit of a vehicle 
combination. A single digit, or the first 
digit of a group symbol, represents a single- 
unit truck or, if followed by an “‘S,” a truck- 
tractor. The “S” designation, of course, 
represents a semitrailer. A digit without an 
‘“‘S” in the second or third position of a group 
symbol represents a full trailer. 

2D =2-axle single-unit truck with dual rear tires 

3 =3-axle single-unit truck 

2-S1 =2-axle truck-tractor with l-axle semitrailer — 

2-S2 =2-axle truck-tractor with 2-axle semitrailer 

3-S2 =3-axle truck-tractor with 2-axle semitrailer 

2-2 =2-axle truck with 2-axle trailer 

3-2 =3-axle truck with 2-axle trailer 

33 =3-axle truck with 3-axle trailer 

2-S1-2=2-axle truck-tractor with l-axle semitrailer 

and 2-axle trailer 

2-S2-2=2-axle truck-tractor with 2-axle semitrailer 

and 2-axle trailer 


Procedure 


The field data were recorded on a form 
which provided space for indicating vehicle 
type, tire size, tire pressure for each tire on 
the right-hand side of vehicles, and wheel or 
axle load depending on whether wheel loadom- 
eters or pit scales were used. Other infor- 
mation entered on the form ineluded station 
number, the date, hour of operation, the 
ambient temperature, and the condition of 
the pavement surface (wet or dry). 

Generally, two men in addition to the normal 
crew were required, one to obtain the tire 
sizes and inflation pressures, and another to 
record these data and to obtain the axle 
weight or wheel weights from the weighmaster. 
Tire pressures measured with an accurate 
truck-type tire gage were usually recorded to 
the nearest 5 pounds. 

Vehicles were not delayed excessively for 
any reason. For instance, no attempt was 
made to gage the pressure if the valve stem 
was not readily accessible. A seemingly small 
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Table 4.—Summary of average air pressure of tires, according to size and position on 




















vehicle 
Maximum recom- 
Average tir pressure by position mended tire pres- 
sure 
Number 
Tire size of ply Other xles with dual tires 
First All Before After 
axle axles Apr. 15, | Apr. 15, 
Inside | Outside All 1955 1955 
tires tires tires 

P.2% P. 8. i. P..a. i. P.. 8.4 Fa ¢ Fat Pe eS 
DE Siinacackicassnusauckeneunces 8 49 50 52 51 50 55 60 
. . aS J2a% 8 55 57 58 57 56 55 60 
ices wacaqucaseweennse es 10 Ot 62 61 62 59 70 75 
Pe oes eesneeeneekasewteere 8 56 62 62 62 59 60 65 
EN aris kona on aenean cao 10 59 68 67 67 64 70 75 
eee oe 10 63 72 72 72 69 65 70 
ee een 12 65 75 72 73 71 75 80 
RE hier ucaateon 10 68 76 76 76 74 65 70 
ac iawacddscasateceecan 12 7 81 81 81 80 70 75 
DE eircascc ccc Sc amemce sa cens 12 80 81 81 81 81 70 75 
SEE Rs Sern ccncucsnmacmeuue 12 76 82 82 82 81 7 75 
) eee 12 7 82 82 82 81 70 75 
a | 12 j 7 $4 83 84 83 70 75 

| 





























1 Tire and Rim Association, Inc., Year Book. 


but very important item was the necessity to 
exercise extreme care in closing all valve 
cores. At least one State required the driver 
to sign a statement to the effect that the 
State was relieved from any responsibility in 
the case of subsequent tire failures. 

The field data were first grouped by the 
four AASHO regions! and by vehicle types. 
A classification of the sample by region and 
vehicle type, including the number of tires 
involved, is shown in table 1. The size of 
the samples ranged from 54 vehicles in 
Idaho to 640 in Arkansas. 

The next step was to group the data by 
tire size. The total sample, considering ply, 
included data for 103 tire sizes. The sizes 
found most frequently are shown in table 2. 
With the exception of the 11.00 x 24, 12-ply 
tire size, in which case the sample was very 
small, these are the sizes that are considered 
throughout the analysis. The average data 
for the 11.00 x 24, 12-ply tire size are included 
in the general results because of the interest 
in the operation of large tire sizes. 

Another factor that had to be considered 
was the position of the tire with respect to 
axle configuration, An analysis of tire pres- 
sures for a given size indicated that it was 
necessary only to group the pressures by the 
first axle and by the remaining axles with dual 
tires. For example, the results of this analysis 
for 10.00 x 20, 12-ply tires in region 3 are 
summarized in table 3. It should be noted 
that the average pressures for the axles with 
dual tires are shown to be in close agreement 
for the three vehicle types. The distribution 
of the sample by tire size for the adopted 
axle grouping is shown in table 2. 


1 Region 1.—Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont, and District of 
Columbia. Region 2.—Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, North Carolina, South 
Carolina, Tennessee, Virginia, and West Virginia. Region 
$.—Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, 
Missouri, Nebraska, North Dakota, Ohio, Oklahoma, 
South Dakota, and Wisconsin. Region 4.—Arizona, Cali- 
fornia, Colorado, Idaho, Montana, Nevada, New Mexico, 
Oregon, Texas, Utah, Washington, and Wyoming. 
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Considering the fact that tire pressure is 
a function of load, miles operated without 
stops, speed, and surface type, as well as 
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11.00X 20 
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Table 5.—Comparison of average observed 
air pressure of tires on first axle and other 
axles with maximum recommended air 
pressure 





Ratio of average observed 
tire pressure to maximum 
recommended pressure— 














Num- 
Tire size ber of Before After 

ply Apr. 15, 1955 | Apr. 15, 1955 

First | Other | First | Other 

axle | axles | axle | axles 

.00 8 0.89 | 0.93 | 0.82] 0.85 
00 8 1.00 1.04 - 92 -95 
.00 10 77 . 88 ota . 83 
Vf’ | 8 93} 1.03 - 86 95 
fy See 10 . 84 - 96 79 .89 
kL | 10 ai im 1.03 
S263 D........ 12 - 86 97 81 -91 
9.00 x 20...-.-- 10 1.05 2.77 -97 1.09 
10.00 x 20..-..- 12 1.04 1.16 -97 1.08 
10.00 = 33.....- 12 1,14 1.16 1.07 1.08 
11.00 x 20.....- 12 1.09 1.17 1.01 1.09 
1000 3 Ze...... 12 1.12 1.17 1.04 1.09 


























ambient and/or road surface temperature, 
and that control of all these variables was 
impractical if not impossible, it was not ex- 


IRES (ist AXLE): 


0.8 1.0 “2 1.4 


PRESSURE RATIO — AVERAGE OVER RECOMMENDED 


Figure 1.—Average observed tire pressure compared with pressure recommended by the 
Tire and Rim Association, Inc., after April 15, 1955. 
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Table 6.—Comparison of 15-, 50-, and 85-percentile tire pressures of dual tires with 
maximum recommended pressure 
































Ratio of observed tire pressure to maximum recommended pressure— 
Tire size Number Before Apr. 15, 1955 After Apr. 15, 1955 
of = ——t 
ply 
15 per- 50 per- 85 per- 15 per- 50 per- 85 per- 
centile centile centile centile centile centile 
8 0.76 0. 98 1.13 0.70 0. 88 1.08 
8 . 86 1.09 1.31 79 1.00 1.20 
10 . 76 . 92 1.06 Pe: | . 86 . 99 
8 . 85 1.08 1, 28 .78 1.00 1.18 
10 . 80 1.01 1.19 oe . 94 1.11 
10 95 1.15 1.34 . 88 1.06 1. 24 
12 85 1.03 1.16 . 80 . 96 1.09 
10 1.02 1.20 1.38 95 1.13 1. 28 
12 1.04 1.19 1. 34 97 1.33 1. 25 
12 1.04 1.19 1.34 .97 1.11 1.25 
5 oo ae ae 12 1.05 1.21 1. 36 . 98 1.13 1.27 
! 3 eee TC 12 1.07 1.21 1. 36 1.00 1.13 1.27 























pected that the survey would clearly define 
the effect of ambient temperature on tire- 
pressure levels. However, examples are 
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7.00X20 
8 PLY 


7.00 X18 
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given later in the report to indicate how pres- 
sure varied with ambient temperature. 
The average temperatures for the four 


REVISED 
RECOMMENDED 
PRESSURE 


50 60 70 80 90 100 


TIRE PRESSURE — P.S. |. 


Figure 2.—Comparison of 15-, 50-, and 85-percentile values of tire pressures for 
dual tires. 


regions in numerical order were 79, 84, 80, 
and 72 degrees, respectively. These averages 
were obtained by averaging the hourly temp- 
peratures for the period of study. It is evi- 
dent that the survey was conducted during 
the more critical period of the year with re- 
spect to tire inflation pressures. The tem- 
peratures ranged from a minimum of 40 
degrees in Nevada to a maximum of 108 
degrees in Missouri. 


Tire-Pressure Observations 


The average results of the tire-pressure 
survey are summarized for the common tire 
sizes in table 4. In this table are shown the 
maximum recommended tire pressures of 
the Tire and Rim Association, Inc., and the 
average tire pressures observed for selected 
axle and wheel configurations. The average 
pressure for the tires on the first axle was 
always slightly less than that for the other 
axles with dual tires. Another point of in- 
terest is the small variation in average pres- 
sure between the inside and outside tires 
mounted on dual wheels. Average hot in- 
flation pressures for the dual tires ranged 
between 80 and 85 p.s.i. for tire sizes of 10.00 
x 20, 12 ply and greater. 

Two schedules of recommended pressures 
are shown in table 4. This was necessary 
since the Tire and Rim Association, Inc., 
revised their recommendations on April 15, 
1955, after the period of the tire survey. 
The increase in the recommended values is 
not believed to have altered materially the 
practice of inflating tires, because the new 
schedule only endorsed what had been the 
rule. The effect, if any, would be to raise 
the level of tire pressures established by the 
1954 survey. In some of the later presen- 
tations of data, both schedules are used as 
bases for comparisons. 

The extent to which the average pressure 
varies from that recommended for a given 
tire size is indicated by the pressure ratios 
in table 5. For example, if the ratio of ob- 
served pressure to recommended pressure 
was 1.08, then the observed value was about 
8 percent greater than the recommended 
value. The ratios computed on the basis 
of the new schedule of recommended pressures 
are shown in figure 1. It is seen that dual tires 
(other axles) had an average pressure greater 
than the recommended pressure for the 8.25 
x 20, 10-ply size and for the 9.00 x 20, 10-ply 
and greater sizes. In contrast, the single 
tires on the first axle had an average pressure 
greater than the recommended pressure only 
for the three largest tire sizes. In the case 
of dual tires, the 9.00 x 20, 10-ply and greater 
tire sizes were inflated on the average almost 
10 percent above the new schedule, and more 
than 15 percent above the old schedule of 
recommended pressures. 

The frequency distribution of tire pressures 
for a given tire size is indicated partially in 
figure 2. It is thought that the 85-percentile 
values are the most pertinent from the view- 
point of highway design. Those values range 
from 65 p.s.i. for 7.00 x 18 tires to 95 p.s.i. for 
the two 11.00 size tires. For tire sizes of 8.25 
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Table 7.—Summary of average tire loads by tire size and position on vehicle 
| | Average tire load by position Maximum recom- 
mended tire load 2 
| Number ax 
Tire size of ply 
First Other Before After 
axle axles ! Allaxles | Apr. 15, | Apr. 15, 
1955 1955 
! 
| Lbs. Lbs. im | Ie Lbs. 
SS a ees eS ae 8 1,510 1, 280 1, 380 1, 850 2, 140 
if eee | 8 1, 690 1, 550 1, 600 2, 000 2, 310 
TO Ee Mesa daceochananc-sancusest 10 1, 760 1, 645 1, 690 2, 250 2, 630 
Pr sieninaanen aavesss | 8 1, 775 1, 765 1,770 2, 375 2, 740 
of | kaha aaa ne teen ee 10 1, 760 1, 650 1, 690 2, 700 2, 980 
+. 2) Ljndpaemacmecnetan | 10 2,070 2, 415 2, 320 2, 900 3, 330 
WG Ma scn cone ceee “ 12 2, 425 2, 300 2, 325 3, 150 3, 600 
ee ee ee ee Rees | 10 2, 540 2, 705 2, 670 3, 450 3, 960 
| 
TO | a ieee |. 3, 095 2, 870 2, 910 4,000 4, 580 
ok. é | 12 3, 430 2, 805 2, 965 4, 275 4, 880 
BPE Wei iiccdiecce cence | 12 3, 530 3, 115 3, 180 4, 500 5, 150 
ac cwenteecomsGases ---| 12 3, 955 3,170 3, 295 4, 750 5, 480 


























1 To determine load on a single tire of a dual assembly, the wheel load was divided by 2, or the axle load 


was divided by 4. 


2 Tire and Rim Association, Inc., Year Book. 


and greater the 85-percentile pressures are 


above 85 p.s.i. 


the range of 20 to 27 p.s.i. 


: ating in the general traffic. 


The spread between the 15- 
and 85-percentile values is confined within 


Table 7 summarizes the average tire loads 
for each tire size by axle configuration. 


Also 


included in the table for reference purposes 


Figure 2 shows 
that tire inflation pressures of 90 p.s.i. are 
rather common for commercial vehicles oper- 


The tire-pressure ratios, similar to those 
shown in table 5 for average inflation pres- 
sures, are given in table 6 for the 15-, 50-, and 
85-percentile tire pressures plotted in figure 2. 

For the larger tire sizes, the 85-percentile in- 
flation pressures exceed the new schedule of 
recommended pressures by about 25 percent. 


Tire-Load Observations 


An analysis of tire loads was made in the 


; same manner as that just described for tire 
pressures. It is not intended that the results 


\w 















































should be used for design or other purposes, 
as much more quantitative data are available 


i 
. from the more comprehensive regular loadome- 
. ter surveys. The purpose is merely to give 
, a general picture of the range of tire loads 
t found in the tire-pressure survey. 
1 
3 Table 8.—Comparison of average observed 
: tire loads on first axle and other axles 
r with maximum recommended load 
s 
. Ratio of average observed 
o load to maximum recom- 
mended load— 
e Num- 
Tire size | berof | Before Apr. After Apr. 
e ply 15, 1955 15, 1955 
Vv | -_-_—— — ae: 
\ l 
e First | Other | First | Other 
| axle | axles | axle | axles 
re a a 
t 7.00 x 18... _..- 8 |0.82| 0.69 |0.71| 0.60 
e 700% 20. =: 8 EE SR. RE 
700=22:_....| 30 7 7 | .6? : 
of | 
7.50 x 20... 2. 7 Ti 26588 
2 iS ene | 10 65| .61 .59 | .56 
6 8.25 x 20... | 10 | .71| .83 | .62| .72 
n 3.25.5 99... .. | 12 ay | Be . 67 64 
le 9.00 x 20... 10 | .74) .78 | .64|  .68 
oz 10.00 x 20._____ 1 a ee al Vs 
re 10.00%: 20... ae 80 . 66 oa ST 
or 11.00x20......| 12 £78 |) 300" | 208)) ~ 08 
5 Ors... | 2 oe . 67 et 6S 
‘ | 
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are the two schedules of recommended tire 
loads which are compatible with the recom- 
mended tire pressures. It is evident that the 
average tire loads are well below those recom- 
mended by the Tire and Rim Association, Ine. 
The extent of this variation is shown in table 
8 which contains the ratios of observed to 
recommended loads. It is seen that tires on 
the front axle were loaded heavier than those 
on the other axles in all except two instances. 
The average tire load was generally less than 
70 percent of the new load schedule. 

The 15-, 50-, and 85-percentile tire loads 
for the dual-tired wheels (other axles) are 
plotted in figure 3 for the several tire sizes. 
There was a wide range of tire loads for a given 
tire size especially for the larger sizes. Also, 
the 85-pereentile values did not exceed the 
new schedule of loads except for the 7.50 x 20, 
10-ply and the two 8.25 x 20 tire sizes, and 
then only to a small degree. 

The ratios of the tire loads shown in figure 3 
to both the old and new schedules are listed in 
table 9 for the respective tire sizes. A study 
of the ratios in table 9 definitely reveals that 
present operating practices result in tire 


REVISED 
RECOMMENDED 
LOAD 


25 30 35 40 45 50 60 


TIRE LOAD — HUNDREDS OF POUNDS 


Figure 3.—Comparison of 15-, 50-, and 85-percentile values of tire loads for dual 


tires. 
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Table 9.—Comparison of 15-, 50-, and 85-percentile tire loads of dual] tires with maximum 
recommended load 


























Ratio of observed tire load to maximum recommended load— 
Tire size — of Before Apr. 15, 1955 After Apr. 15, 1955 
ply 

15 per- 50 per- 85 per- 15 per- 50 per- 85 per- 

centile centile centile centile centile centile 
| eee aero 8 0. 46 0. 65 0. 98 0. 40 0. 56 0. 84 
3 ae aaa 8 - 45 . 68 1.08 . 39 . 58 - 93 
eee 10 - 45 . 67 1.07 . 38 . 57 - 92 
0) a ee 8 . 42 . 65 1.10 . 37 - 57 95 
 . aa 10 . 39 . 65 1.20 . 35 - 59 1.09 
ais cine cms ncaa waemb aon 10 -41 . 78 1. 26 - 36 . 67 1.10 
EEE ERS ep ape 12 . 35 . 60 3. iy . 30 - 53 1.03 
ITI ciinisishaisitu essen aintaiiniame 10 - 42 . 83 1.14 . 37 72 1.00 
Sa ee 12 35 - 76 1.03 30 - 66 . 89 
ae aaa 12 33 . 69 - 94 . 29 - 60 - 82 
Se 12 33 -73 - 98 29 - 64 . 86 
on ase ea: 12 -40 - 68 - 92 35 . 59 -79 




















loads that are generally well within the recom- 
mended ones. This was in decided contrast 
to what was indicated by the ratios in table 6. 
In that instance, hot tire pressures were shown 
to be considerably above the recommended 
cold inflation pressures. 


Relation of Tire Pressure to Tire Load 


The results shown in table 10 are based on 
the analysis of the tire pressures in the class 
interval of tire load that most nearly corre- 
sponds to the new recommended tire load. 
Included under the tire-load heading are the 
maximum recommended load and its percen- 
tile value in the total sample, the class interval 
into which it fell, and the number of tire 
loads in that class interval. The tire pres- 
sure information consists of the maximum 
recommended pressure (new), the average, 
15-, and 85-percentile values of the tire 
pressures in the respective tire-load class 
interval, and the ratio of the average observed 
pressure to the maximum recommended 
‘pressure. 


In table 10, the high percentile values of 
the recommended tire load amplify the 
previous discussion concerning the frequency 
of tire loads. The size of the sample except 
for the 8.25 x 20, 10-ply, 9.00 x 20, 10-ply, 
and the 10.00 x 20, 12-ply tires certainly 
tends to detract from the validity of the 
results. However, the average and the per- 
centile tire pressures in table 10 appear to be 
in line with those shown previously for the 
sample as a whole. A rather wide dispersion 
of the pressures within a class interval is 
indicated by the difference between the 15- 
and 85-percentile values. 


One point of interest is the close agreement, 
where there was a sizable sample, between the 
values in table 10 and those shown for the 
total sample in table 4 and figure 2. For 
example, in the case of the 10.00 x 20, 12-ply 
dual tires, the average value from table 4 was 
81 p. s. i. and the 15- and 85-percentile values 
from figure 2 were 72 and 94 p. s. i., respec- 
tively. Comparable values from table 10 
were 83, 71, and 92 p.s.i., respectively. The 
inference is that tire pressure did not increase 
materially with tire load. This point is fur- 
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ther illustrated by the comparison in figure 4 
of the average pressure ratios listed in tables 
5 and 10. It is indicated that the ratio for 
the maximum load interval usually is only 
slightly greater than the one for total sample. 
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Table 11 contains results similar to those 
in table 10 for conditions of tire load and 
pressure recommended prior to April 15, 1955. 
The main reason for including this table is to 
present another set of values for a specific 
tire-load group that are based on a larger 
sample. From table 10, the average, 15-, and 
85-percentile values are 84, 75, and 90 p.s.i., 
respectively, for 23 11.00 x 20, 12-ply tires. 
The respective values from table 11 are 84, 
71, and 92 p.s.i. for 181 tires of the same size. 
The tire-load class interval in the first instance 
is 5,000 to 5,249 pounds, and it is 4,250 to 
4,749 pounds in the latter instance. The re- 
sults in table 11 tend to substantiate those 
presented in table 10. 

A further evaluation of the variation of tire 
pressure with tire load for dual tires is made in 
table 12 and figure 5. The average pressure 
and number of observations by 500-pound 
class intervals of tire load are given in table 12 
for 6 of the more common truck tires. The 
increase in pressure is very gradual over the 
load range and generally amounts to slightly 
over 10 percent from the lowest to the highest 
tire load. The rate of pressure increase with 


MAXIMUM LOAD INTERVAL 
TOTAL SAMPLE WWW 


1.2 1.4 


PRESSURE RATIO — OBSERVED OVER RECOMMENDED 


Figure 4.—Comparison of tire pressure ratios for total vehicle sample and for class 
interval of tire load containing maximum load recommended by the Tire and Rim 


Association, Inc., after April 15, 1955. 
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Table 10.—Average, 15-, and 85-percentile values of tire pressure of dual-tired wheels for 
class interval of tire load corresponding to maximum recommended load after Apr. 














15, 1955 
Tire load Tire pressure 
| Ratio of 
Num- | Maximum rec- Class interval | observed 
Tire size ber | ommended load Maxi- | Average to maxi- 
of ply recom- ob- 15 per- | 85 per- | mum rec- 
mended | served | centile | centile |ommended 
Per- Num- | pressure | pressure pressure 
Pounds} cen- Pounds ber of 
tile tires | | 
Pts t P04. 18. f,.| Piet. | 
cd 8 2, 140 95 2, 000-2, 249 6 60 53 140 260 0. 88 
‘Po |), on 8 2, 310 90 2, 250-2, 499 2 60 68 165 270 1.13 
‘i 3 Jas 10 2, 630 92 2, 500-2. 749 2 75 74 172 275 . 99 
(fy ———— 8 2, 740 88 2, 500-2, 749 20 65 70 60 75 1.07 
yi. 3° > See 10 2, 980 77 2, 750-2, 999 24 75 71 60 85 . 95 
tS | ee 10 3, 330 75 3, 250-3, 499 307 7 74 60 83 1.05 
S| 12 3, 600 83 3, 500-3, 749 16 80 75 61 86 . 94 
ot ae = 10 3, 960 85 3, 750-3, 999 198 70 81 66 89 1.15 
10.00% 2... .... 12 4, 580 95 4, 500-4, 749 466 75 83 7 92 1.10 
1040S 3........- 12 4, 880 99 4, 750-4, 999 39 75 88 75 100 5. 37 
OF 2) == 12 5, 150 96 5, 000-5, 249 23 75 84 75 90 1.12 
ito > 12 5, 480 97 5, 250-5, 499 18 75 85 80 90 1.13 









































1 Minimum value. 2 Maximum value. 


Table 11.—Average, 15-, and 85-percentile values of tire pressure of dual-tired wheels for 


class interval of tire load corresponding to maximum recommended load before Apr. 





















































15, 1955 
| } 
| Tire load Tire pressure 
a aa Ratio of 
Num- | Maximum rec- Class interval observed 
Tire size ber ommended load Maxi- | Average to maxi- 
of ply recom- ob- 15 per- | 85 per- | mum rec- 
mended | served | centile | centile |ommended 
Per- Num- | pressure | pressure pressure 
| Pounds | cen- Pounds ber of 
} tile tires 
| ee ae Ses ee eS ee etme 
P83 oe Le eR oe my 
140% G8. ...-...+- 8 1, 850 87 1, 750-1, 999 10 55 60 40 68 1.09 
i; 8 2, 000 7 1, 750-2, 249 21 55 62 45 73 1.12 
2 10 2, 250 75 2, 000-2, 499 ll 70 64 53 72 .91 
fi: ee 8 2, 375 81 2, 250-2, 499 17 60 64 60 70 1.07 
fo: 10 2, 700 72 2, 500-2, 749 23 70 66 58 80 . 94 
S25 =e... .-.< oa 19 2, 900 63 2, 750-2, 999 167 65 72 59 82 | 1.11 
5 ae 12 3, 150 70 3, 000-3, 249 8 75 68 60 75 | 91 
> 10 3, 450 71 3, 250-3, 499 221 65 77 62 86 1.18 
Se 12 4, 000 82 3, 750-4, 249 2, 274 70 84 71 90 1. 20 
10.00 x 22__ 12 4, 275 91 4, 000-4, 499 440 70 85 73 92 1. 21 
ee 12 4, 500 88 4, 250-4, 749 181 70 84 71 92 CY 1. 20 
if? a 12 4, 750 93 4, 500-4, 999 117 70 86 76 92 | 1. 23 
| 
load is shown in figure 5 for the smailest and stream. Similar investigations for a particu- 


largest tire sizes included in table 12. 

lt seems rather conclusive that tire load is 
not too significant in the study of tire pressures 
measured at random from the general traffic 


lar vehicle type and State or region have 
yielded approximately the same trends. The 
tendency for a particular tire size is for the 
pressure to increase with tire load; however, 





in the range of loads that would normally be 
considered in highway design, the increase is 
rather insignificant. 


Effect of Vehicle Type and Geograph- 


ical Area on Tire Pressure 


The average tire pressures for the more 
predominant vehicle types are summarized in 
table 13 by tire size. For a given tire size 
the variation of pressure with vehicle type is 
not material if the less common vehicle com- 
binations are excepted. This is clearly indi- 
cated by figure 6, which compares the aver- 
age pressures for two tire sizes. Excluding 
truck-tractor-semitrailer and full-trailer com- 
binations (2-S1-2 and 2—S2-2), the range in 
average pressure was from 74 to 81 p.s.i. for 
the 10.00 x 20, 12-ply tires. 

As indicated earlier in the report, an analysis 
was made to determine whether there was any 
regional variation of inflation pressures. This 
was accomplished by grouping the data by the 
four AASHO regions. Sample results of the 
analyses for 10.00 x 20, 12-ply tires, irrespec- 
tive of vehicle type, are shown in table 14. 
Also included in the same table are the average 
inflation pressures by region for the 2-axle 
truck-tractors with 2-axle semitrailers. On 
the basis of these results, it may be assumed 
that the results for the country as a whole may 
be applied safely to any given region. 


Other Tire-Pressure Factors Studied 
Ambient temperature 


A trial analysis was made on the samples of 
tire pressures for the 10.00 x 20, 12-ply tires 
checked in Missouri and Iowa to investigate 
the relation between ambient temperature and 
tire pressure. The sample for Missouri was 
the largest of any State and was observed at 
15 widely separated stations. Ambient tem- 
peratures for day and night operations ranged 
from 62° to 108° F. The Iowa sample was 
one of the largest and all of the tires were 
checked at the same station. The range in 
temperatures in this instance was a little less, 
62° to 98° F. The results are summarized in 
table 15 for the more common class intervals 
of tire loads. As was expected, considering 
the uncontrollable factors involved, there was 
no definite trend. In Missouri the pressure 
tended to increase rather sharply after about 


Table 12.—Variation of tire pressure with tire load for dual tires 



































8.25 x 20, 9.00 x 20, 10.00 x 20, 10.00 x 22, 11.00 x 20, 11.00 x 22, 
10-ply tires 10-ply tires 12-ply tires 12-ply tires 12-ply tires 12-ply tires 
Tire-load interval pene | Se A ae OS > tao. ee eee eres a 

Number Pres- Number Pres- Number Pres- Number | Pres- Number Pres- Number Pres- 

checked sure checked sure checked sure checked | sure checked sure checked sure 
See ee 2 whe eae ee fee = = a een Mae bees ee A 

| 
Pounds Pat. P..9, ¢. Ft 4 Foe, i Pt. P84, 
1,000-1,499 ‘ a 626 69 425 73 2, 043 77 635 76 183 78 143 77 
1,500-1,999 ___ Date wow ese 697 69 495 7 1, 603 77 473 | 78 166 79 164 78 
| | 
2,000-2,499 ____ See 412 69 349 73 1,258 | 80 79 121 80 139 81 
2,500-2,999 ___ __ ESR AEN ES. 321 72 364 76 1, 516 80 72 | 79 143 80 234 81 
3,000-3,499__ __ held ebe 563 75 488 76 2, 110 82 709 | 83 159 84 313 83 
3,500-3,999 _ __ ros So 388 77 408 80 2, 679 | 83 709 | 85 235 84 327 82 
| | 

4,000-4,499 _____ ah ha 222 81 291 81 1, 752 85 440 85 230 84 189 83 
4,500-4,999._.._____- aces a.) 109 82 642 | 137 85 110 | 86 117 86 
5,000-5,499. 6 | 63 21 81 16 | 85 | 22 | 86 47 «| 8t 33 «| «86 
PRIMI cs aio cccccscabsas ene 2 | 9 2 70 i r,s 10 86 17 | 86 23 | 88 
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Figure 5.—Variation of tire pressure with load for dual tires of two common sizes. 


95° F. 


It appeared from other investigations 
of the data that pressures during the daytime 
period of higher temperatures would seldom be 
more than 5 p.s.i. above the average of the 
combined night and day operating pressures. 
Motor-carrier tire inflation practices 

One of the items recorded on a recent in- 
vestigation of truck-operation practices Was 
the initial (cold) inflation pressure specified 
by a motor carrier for his fleet. The fre- 
quency of specified pressures and the average 
values are shown in table 16 for carriers in- 
terviewed during 1955 and 1956 in 32 States. 
Also included for comparison are the recom- 
mended pressures, and the 50- and 85- 
percentile values of pressure read from figure 2 
for the given tire size. It is very evident 
that there is a sizable variation in carrier 
practice. Tire pressures reported by the 
average carrier are about 5 p.s.i. above the 
recommended pressure. 

The 50- and 85-percentile values obtained 
by the tire-pressure survey and reported in 
table 16 are about 5 and 15 p.s.i., respectively, 


this respect, one tire manufacturer has re- 
ported that normal inflation increases would 
probably be from a recommended value of 
75 to 90 or 95 p.s.i. Other available references 
seem to support such a pressure differential. 
It would appear that the results of the tire 
survey are within the expected limits. 

Use of high-pressure tires 

In the past few years there has been a trend 
toward the use of higher pressure tires. This 
has been characterized by the introduction of 
a “high-load”’ tire with all-nylon cord in this 
country and the importing of steel cord tires 
from Europe. Neither of these types were 
prominent in the sample collected in 1954. 
Nevertheless, the trend has been viewed with 
alarm by some highway engineers. 

Since 1954 the use of the high-load tire un- 
doubtedly has increased substantially. It is 
used by operators who want maximum vertical 
sargo space in their trailer units. The 
popular size is the 10.3 x 20, 14-ply (nylon 
cord equivalent) tire with a maximum recom- 
mended load of 4,750 pounds and inflation 


wheels. Seven vehicles equipped with tires 
of this size were checked in the 1954 survey. 
The average pressure was 90 p.s.i. which was 9 
p.s.i. above the average found for the much 
larger sample of the comparable conventional 
tire size. The range in pressure was from 70 
to 110 p.s.i. 

There have been persistent rumors that 
some carriers are operating high-load tires at 
pressures less than the recommended because 
of alleged operating advantages. One of the 
largest west coast operators specifies an initial 
inflation pressure of 85 p.s.i. on the single 
tires (front axle) and 80 on the dual tires. 
Another fleet in Illinois inflates to 90 p.s.i. 
From the limited data, it would appear that 
pressures of at least 10 p.s.i. in excess of those 
found for the comparable conventional size 
may be expected, but probably not to the 
extent of the difference in recommended in- 
flation pressures which is 20 p.s.i. 

The steel cord tire has 2 to 4 plies which 
replace the usual 10 to 18 of the textile type. 
It is believed to be in very limited use in this 





























above the values for the average carrier. In pressure of 95 p.s.i. when mounted on dual country at the present time. In the 1954 
Table 13.—Average observed air pressure for dual tires by tire size and vehicle type 
| | 
Average observed air pressure of dual tires, by vehicle types | All vehicles 
Tire size Number = - ; = 9 a a fe a ee en eee 
of ply | | | | | Number Average 
2D | 3 |} 2S1 | 2-S2 | 3-S2. | 2-S1-2 | 2-S2-2 22 | 32 | 388 | oftires | air pressure 
| | | 
— =o a | F a. Sa ‘ : a a a oa tines 7 nar | ~ 7} ~S | — a 
| | ef a & 3 Pi2.t | Fas | P.s.i. | P.s.i. | P. sci. P.a4 P38: 2. P.8.i. | Pia% 
7.00 x 18 | 8 5 tibsna ge | | 112 51 
7.00 x 20 8 57 104 57 
7.00 x 20 10 2 | | | | 61 62 
| | | 
| | | | | | 
7.50 x 20... | 8 2 | 68 | | | | 415 62 
7.50 x 20 | 10 64 78 | | | | | | 528 67 
| | | } | 
8.25 x 20 10 69 75 4 6| 8 | | | 3, 556 72 
8.25 x 20 12 71 78 74 | | | | 244 73 
| | | | . 
9.00 x 20 | 10 73 cn 79 75 | 3, 054 76 
| 
10.00 x 20 | 4. 77 74 ~—O| S80 81 7 | (89 | g |. | st | 7 | 14,250 81 
10.00 x 22._. 12 83 83 78 | 83 | o4 | 86 | 80 | 75 4, 256 81 
| 
11.00 x 20._. . 12 76 | 80 83 82 | 87 94 | 82 | 1, 451 82 
11.00 x 22....--.----.--- 12 7 L° 82 79 «| ~~ (86 ; 73 | | 1,739 82 
2) ee | 12 90 | 80 86 | | | 36 S4 
' | | | ! 
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TIRE PRESSURE—P.S.I. 
Figure 6 (above).—Variation of tire pressure Table 14.—Variation of tire pressure for 10.00 x 20, 12-ply dual tires, by regions 
with vehicle type for dual tires of two 
sizes. Ta verage tire pressure for all vehicle types | Average tire pressure for 2-axle truck- 
observed in— tractors with 2-axle semitrailers (2-82) 
observed in— 
Tire-load interval (pounds) a 
survey hagas combination was found with this Region | Region | Region | Region} All re- | Region | Region | Region | Region | All re- 
type of tire. The average pressure for the 1 2 3 4 gions 2 3 4 gions 
tires checked was 116 p.s.i. The size en- a a aa ae aa cae ma es i |e re ee Ga ee om 
. . PGi Peel Pek Baa Poet P24.) Poet Fee Fe eee 
countered has a maximum load rating of 1,000-1,499._- * * a “4 7 4 a 73 7 7s 
6,500 pounds per tire when inflated to 110 1,500-1,999. - . 78 76 77 76 77 7 78 78 78 78 
p.s.i. and used as duals. The rating is 5,400 2,000-2,499._- : 79 81 79 78 80 81 84 79 77 81 
pounds if inflated to 100 p.s.i. which compares 2,500-2,900.--. .. . 80 80 80 7 80 81 78 80 78 80 
closely with a rating of 5,480 pounds for a 3,000-3,499.. “ 83 83 81 80 82 84 83 82 82 82 
‘ ek as 3,500-3,999-_ 83 83 83 81 83 84 83 87 84 85 
conventional 11.22 x 20, 12-ply tire inflated 
F . 4,000-4,499-- 84 83 87 82 85 85 83 87 84 85 
to 75 P.s.i. The steel cord tire has the same oo 83 82 Hf 34 84 87 81 84 83 83 
operating advantage over the conventional 
b : : Seen 5,000-5,490................- 87 83 86 84 85 90 83 90 82 85 
tire as the high-load tire. That is, it is Rasen 84 ica Bars 85 84 79 atepe eae 85 80 
possible to carry the same wheel load on a Average air pressure..-....| 81 81 81 79 81 82 81 81 80 81 
smaller diameter tire. 
Table 15.—Variation of tire pressure with ambient temperature for 10.00 x 20, 12-ply dual tires 
Average tire pressure for temperatures (° F.) ranging from— 
CS re ne RY Ske eae ___| A erage 
Tire-load interval (pounds) of tires pressure 
60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-100 | 100-104 
degrees | degrees | degrees | degrees | degrees | degrees | degrees | degrees | degrees 
MISSOURI 
Pat | Pas P. 3.4 P.s.i. | P.s.i. | Pis.i Peet | Pat (Pat P: 2.4 
COS SEO SEE ORCS Aan oer yr ena 75 82 81 83 S| eee I) eee 81 
RR ORE EE. 263 81 75 | 81 80 | 80 87 | 8 | 88 91 82 
MINN ictirccoe on sos coe on cats 464 80 sl | 7 78 8 | 8 | 8 | 84 87 82 
0 eR aan eee 242 82 $2 | 8 83 84 | 84 80 89 87 84 
| | 
Average air pressure_.._._.....--------- 1, 182 81 79 | 80 80 | 83 | 84 82 | 85 88 82 
IOWA 
27 ers 7 an 7 
PE inioc occ ancncgnneacanenesannee 171 7 79 76 79 saripads 86 | oe ae 78 
SE AIRS HEA 195 7 80 7 | 80 80 83 85 ae 81 
ESTE EAT EE Ree 241 81 81 80 82 87 90 ee LE 82 
SEES Se ae etna ieee eer 134 81 89 7 | 82 81 80 a eee 81 
Average air pressure_.-........--..--..- 741 80 82 | 79 | 81 | St 83 85 ee peers 81 
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Table 16.—Initial (cold) inflation pressures reported by selected carriers compared with results of the present survey made on the 























highways 
Tire pressure Percentage of carriers reporting initial (cold) inflation pressure of— 
Number of Observed pressure 
Tire size carriers Maximum | Average 
recom- pressure 60 p. s. i. | 65 p.s.i.| 70 p.s.i.| 75 p.s. i. | 80p.s.i.| 85 p.s.i. | 90 p.s.i. | 95 p.s. i. 
mended |reported by} 50 per- 85 per- and over 
pressure carriers centile centile 
P34 P..8. 4. F..s.t, am Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet, 
Ee ae Ree 71 70 76 79 _ . Ss 16.9 19.7 26. 8 16.9 11.3 Rae @ esac 
REESE IE Te Derren 418 75 79 83 94 1,2 2.6 17.7 21.5 30. 4 16.0 8.9 LF 
0 Se eee hee 85 75 80 85 95 1.2 2.3 14.1 21.2 27.1 15.3 17.6 2.3 









































Results of 1940 and 1954 Surveys 
Compared 


The results of a tire-pressure survey pub- 
lished in 1941 by the Kansas State Highway 
Commission are compared with the results of 
the present survey in table 17. The 50- and 
85-percentile values for the 1954 survey are 
read from figure 2. , There is little difference 
in the values for the three larger tire sizes; 
however, the 1954 values “are appreciably 
higher in the case of the 7.00 and 7.50 sizes. 

The significant variation between the 
results of the two surveys was in the percent- 
age of the tire loads for a given tire size that 
exceeded the maximum recommended load. 
For example, in the earlier study 41 percent 
of the tire loads for 9.00 x 20, 10-ply tires were 
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Table 17.—Results of 1940 survey in Kansas compared with the present survey 























— . Tire pressure 
GANS Number of Maximum recom- Observed pressure, . Observed pressure, 
Tire size ply mended pressure 50 percentile 85 percentile 

1940 1954 1 1940 1954 1940 1954 

Pst Pat P84 ya & 3 Feet roa 
.  . > SR Seer 8 55 55 52 60 63 72 
SS. 8 55 60 57 , 65 72 77 
ON Se eee 10 60 65 72 74 89 87 
2. eee 10 65 65 76 79 89 
2 eee 12 70 270 81 "283 294 























1 Recommended air pressure prior to Apr. 15, 1955. 
2 10.00 x 20, 12-ply tires. 


in excess of the recommended value. In 


1954, the comparable percentage was 29 per- 


cent.for the old-schedule and 15 percent for 
the new schédule of recommended tire loads. 
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State Highway-User Taxes Paid 
in 1954 and 1955 on Vehicles of 


Various 


BUREAU OF PUBLIC ROADS 


This study of highway -user taxes contributed by vehicles of different type and 
weight groups is primarily concerned with revenues received by the States in 
1954, although preliminary data for 1955 are also included. 

State highway-user taxes collected by the States during 1954 amounted to 
$3,623 million, of which 63.6 percent came from motor-fuel taxes, 29.4 percent 
from registration fees, 2.3 percent from motor-carrier taxes, 1.9 percent from 
operator’s and chauffeur’s licenses, and 2.8 percent from miscellaneous fees and 
j taxes. Revenues from the same sources amounted to $4,008 million in 1955, a 
10.6-percent increase over the previous year. 

In 1954, passenger cars contributed 64.7 percent of the total State highway- 
user taxes; trucks and truck combinations, 32.9 percent; buses, 1.8 percent; and 
motorcycles and light trailers, 0.6 percent. 

Excluding motorcycles and light trailers from consideration, passenger cars 
accounted for 83.5 percent of the registrations, 81.0 percent of the mileage 
traveled, and 65.1 percent of the user-tax payments; trucks and truck combina- 
tions represented 16.3 percent of the registrations, 18.3 percent of the travel, and 
33.1 percent of the tax payments; and buses accounted for 0.2 percent of the 
registrations, 0.7 percent of the travel, and 1.8 percent of the tax payments. 

When 2-axle, 4-tire single-unit trucks are combined with passenger cars and 
compared with medium and heavy trucks, the percentages of registration, travel, 
and tax payments were as follows: light vehicles, 93.7, 90.6, and 74.3 percent; and 
medium and heavy trucks, 6.1, 8.8, 23.9 percent, respectively. 

Average payments of highway-user taxes in 1954 were made at the following 
rates per vehicle, per vehicle-mile, and per ton-mile: passenger cars $48, 0.52 
cent, and 0.26 cent; trucks and truck combinations $127, 1.17 cents, and 0.17 
cent; and buses $462, 1.83 cents, and 0.17 cent, respectively. For truck combina- 
tions alone, the corresponding amounts were $850, 2.20 cents, and 0.12 cent. 

In 1955, average user-tax payments per vehicle, per vehicle-mile, and per ton- 
mile were $50, 0.54 cent, and 0.27 cent for passenger cars; $131, 1.21 cents, and 
0.18 cent for trucks and truck combinations; and $470, 1.85 cents, and 0.20 cent 
for buses. Truck combinations alone contributed $881, 2.25 cents, and 0.12 
cent, respectively. 


N 1954 the Bureau of Public Roads pub- complete analysis could not be made for 1955, 








lished estimates of State highway-user taxes 
paid during 1952 on vehicles in different type 
and weight groups.? Since better and more 
up-to-date information is now available, it has 
been deemed desirable to undertake similar 
computations for the calendar year 1954. A 





1 Estimates of the distribution of vehicles by types and 
their corresponding travel were prepared by Nathan Lieder, 
Statistician, Bureau of Public Roads. 

*Estimate of user taxes paid by vehicles in different type and 
weight groups, by Edwin M. Cope, John T. Lynch, and 
Clarence A. Steele. PuBLIC Roaps, vol. 28, No. 2, June 
1954, pp. 17-26. The same article was published in a some- 
what revised and expanded form but without change in the 
basic data in Highway-User Tazation, Bulletin 92, Highway 
Research Board, pp. 15-34. 
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but some preliminary estimates for that year 
are included. 

The estimates given in this article cover the 
continental United States and include only 
payments that are generally regarded as State 
highway-user taxes, as follows: motor-vehicle 
registration fees; motor-carrier taxes; opera- 
tor’s and chauffeur’s licenses; motor-fuel taxes, 
including imposts levied on special fuels; and 
miscellaneous fees and charges, such as cer- 
tificate-of-title fees, special titling taxes, and 
service charges. State-imposed sales and 
excise taxes, fines and penalties, and toll 
charges are omitted, as are all imposts levied 
directly against motor vehicles and their use 


pe and Weight Groups 


BY THE DIVISION OF FINANCIAL AND ADMINISTRATIVE RESEARCH 


Reported | by ELIZABETH SAMSON, 
Transportation Economist 


by the Federal Government, counties, cities, 
special authorities, and other local units. ° 

State highway-user taxes totaled $3,623 
million for 1954 and $4,008 million for 1955. 
These amounts exclude $17 million and $18 
million, respectively, of fines and penalties, 
which are not considered to be road-user rev- 
enues even though they are miscellaneous re- 
ceipts of the highway departments in some 
States. No estimate has been made of income 
from sales and use taxes on motor vehicles and 
parts, but the sums received from other im- 
posts on highway users that are not covered 
by this analysis are given in table 1. | 

The classification of vehicles which was 
selected as having the most meaning for this 
study is essentially the one by which vehicles 
are recognized on the highways and by which 
traffic data are usually collected and pre- 
sented. The principal modification in this 
visual classification was made to subclassify 
buses so that the distribution of highway-user 
taxes would reflect differences in the taxes re- 
quired for buses in three different types of 
operation—school bus service and commercial 
intercity and transit service. 


Findings 
Of the total of $3,623 million received by 
the States from highway-user taxes in 1954, 
63.6 percent or $2,306 million came from 


motor-fuel taxes, 29.4 percent or $1,064 
million from registration fees, 2.3 percent or 














Table 1.—Revenue from highway-user 
imposts not included in this analysis 
Amounts paid in— 
Type of impost 
1954 1955 
Million Million 
Federal motor-fuel, lubricat- dollars dollars 
ing oil, and excise taxes !___.- 2, 204 2, 736 
State-imposed toll charges -- -- 167 211 
County and local imposts on 
motor-vehicle users --------. 54 58 
County and local toll charges-- 58 60 
WOES ieaccctivnsavdsee 2, 483 3, 065 

















1 These amounts are the a of the Federal imposts 
estimated to have been paid by highway users. The gross 
collections were $2,334 million in 1954 and $2,867 million in 
1955. 
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Table 2.—Estimate of State highway-user taxes paid in 1954, by major types of vehicles 




















Operator’s Total 
Registra- | Motor- and Miscel- Motor- 
Vehicle type tion fees carrier chauf- laneous | fuel taxes eins. 
taxes feur’s li- fees Amount | Distribu- 
cense fees tion 
1,000 1,000 1,000 1,000 1,000 1,000 

dollars dollars dollars dollars dollars dollars Percent 

00 l,l ft 8 eee 55, 821 81,487 |1,602,572 |2, 343, 326 64.7 

PR a aiccntivinccccsvacssacces co 2 oe 135 513 5, 027 7, 515 a 

Camp and other light trailers_--_---- EE waucinia’ & Secencon?! B eedebee. Jt seeakes 15, 633 .4 

School and miscellaneous buses-.-.-- Bee “ascksus 247 125 2, 283 4, 390 aa 
Commercial buses: 

Tntereity..........---- sidoh ooaehbaan 4, 050 9, 360 100 51 9, 891 23, 452 6 

. —«—sds—=—C eer 6, 791 (1) 260 132 29, 629 36, 812 1.1 

All commercial buses_--------- 10, 841 9, 360 360 183 39, 520 60, 264 1.7 

i  Svncarsanaanawsddeien 12, 576 9, 360 607 308 41, 803 64, 654 1.8 
Single-unit trucks: 

| GES re cS) eee 6, 278 8, 200 207, 034 331, 779 9.1 

OS eee 168, 415 3, 396 3, 105 6, 253 174, 777 355, 946 9.8 

OS SSS 33, 597 331 337 1, 230 \, 63, 579 1.8 

All single-unit trucks____.-..-- 312, 279 3, 727 9, 720 15, 683 409, 895 751, 304 20.7 

Vehicle combinations: 

Tractor-semitrailer_-__...._----- 105, 529 64, 025 1, 080 4, 100 216, 787 391, 521 10.9 

IG oe waceiwennaracne 12, 922 5, 715 135 410 29, 675 48, 857 1.3 

All combinations. ..-........-- 118, 451 69, 740 1, 215 4, 510 246, 462 440, 378 12.2 

All trucks and combinations. - ----.-- 430, 730 73, 467 10, 935 20, 193 656, 357 |1, 191, 682 32.9 

EL, dincncamiseciuesennedies 1, 064, 225 82, 827 67, 498 102,501 [2,305,759 3, 622,810 100.0 























1In many States intracity buses are exempt from most, if not all, State carrier taxes, and it was not possible to segregate 


the amount that would be paid on these vehicles, 


$83 million from motor-carrier taxes, and 1.9 
percent or $67 million from operator’s and 
chauffeur’s license fees. The remaining 2.8 
percent or $103 million came from a variety 
of miscellaneous sources, the most productive 
of which were certificate-of-title fees and 
special titling taxes. 

In 1955 State highway-user taxes amounted 
to $4,008 million, 10.6 percent more than they 
produced the year before. Although contri- 
butions to the increase varied from one type 
of tax to another, no significant change 
occurred in the percentage distribution of 


total user taxes among their principal sources. 
Registration fees, motor-carrier taxes, and 
motor-fuel taxes, each of which rose in the 
neighborhood of 10 percent, amounted to 
$1,162 million, $91 million, and $2,543 million, 
respectively, in 1955. Operator’s and chauf- 
feur’s license fees increased 30 percent to $87 
million, and miscellaneous fees and taxes 
amounted to $124 million, an increase of 21 
percent. 

The findings of this study are presented 
first for 1954 in tables 2 and 3, portrayed 
graphically in figures 1-3, and then for 1955 


Table 3.—Estimate of average State highway-user taxes paid in 1954 per vehicle, per 
vehicle-mile, and per ton-mile 























Motor vehicles Vehicle-miles |Highway-user taxes| Average rate of payment 
registered ! traveled ! paid 
Vehicle type 
Distri- Distri- Distri- Per Per Per 
Number | bution |Amount) bution | Amount ?/| bution | vehicle |vehicle-| ton- 
mile | mile3 
1,000 
Thousands|Percent|Millions|Percent| dollars |Percent| Dollars | Cents | Cents 
| nen 48,324 | 83.50 q 81.03 | 2,343,326 | 65.10 48 0.52 | 0.26 
School and miscellaneous buses. - 57 .10 343 . 06 4, 390 .12 77 1. 28 . 22 
Commercial buses: 
0 23 04 1, 206 . 22 23, 452 . 65 1, 020 1.94 «AZ 
. oi cere 60 .10 1, 990 . 36 36, 812 1.02 614 1. 85 .16 
All commercial buses... ---- 83 .14 3, 196 . 58 60, 264 1. 67 726 1.89 .16 
CE ee ee 140 . 24 3, 539 mt 64, 654 1.79 462 1.83 Pe yf 
Single-unit trucks: 
cc ncisbuwsannnae 5, 882 10.17 52, 742 9. 52 331, 779 9. 21 56 . 63 mg 
<a 2, 824 4. 88 , 998 4. 69 355, 946 9. 89 126 1.37 | 
SS eee 188 . 32 2,770 . 50 63, 579 1.77 338 2.30 .19 
All single-unit trucks------ 8,804 | 15.37 | 81,510 | 14.71 751,304 | 20.87 84 . 92 24 
Vehicle combinations: 
‘Tractor-semitrailer___.____.-- 471 -81 | 17,929 3. 24 391,521 | 10.88 831 2.18 18 
IIE a cnnceccnceoses 47 . 08 2,1 . 38 48, 857 1. 36 1, 040 2. 33 .10 
All combinations - --_..--_- 518 . 89 20, 029 3. 62 440, 378 12. 24 850 2. 20 oan 
All trucks and combinations---_- 9, 412 16. 26 | 101, 539 18.33 | 1,191,682 | 33.11 127 1.17 ola 
CL eee 57, 876 | 100.00 | 553,991 | 100.00 | 3, 599, 662 | 100.00 62 . 65 5 
Regrouping of vehicle Ms 
Passenger cars and light 
Se eee 54,206 | 93.67 | 501,655 | 90.55 | 2, 675, 105 74. 32 49 .53 . 26 
Medium and heavy trucks 
and combinations__-_--.---- 3, 530 6.09 | 48, 797 8.81 859, 903 23. 89 244 1.76 15 























except for publicly owned transit buses. 
Public Ro: 


Omitted from the amounts given in this column are fines and 





1 Private and commercial motor vehicles only. Publicly owned vehicles, motorcycles, and light trailers are omitted, 


S table DF, 1954, gives $3,639,899,000 as the amount of State imposts on highway users collected in 1954. 


malties amounting to $17,089,000, tax payments of $15,633,000 
assigned to light trailers, and $7,515,000 assigned to motorcycles. _— $ 


3 Per ton-mile of average operating _— weight (for average operating gross weights, see table 9, p. 287). 


4 Two-axle, 4-tire trucks are groupe 


with passenger cars. 





in tables 4 and 5. In the interpretation of 
these data it should be borne in mind that 
they are nationwide totals and averages 
derived by processing in various ways the 
information reported by the 48 States and 
the District of Columbia. Each State has 
its own schedule of user taxes, with the rates 
of payment differing widely. The vehicles of 
each type and size group may contribute 
relatively more in one State and relatively 
lessin another. This study summarizes the 
situation as a whole, giving approximate 
values of the aggregate and average payments 
by each vehicle group and thereby affording 
comparisons of the extent to which each 
group shares in the total burden of State 
road-user taxation. 


1954 State User-Tax Payments 


Distribution by type of tax 


Estimates of the portions of the major types 
of user taxes contributed by vehicles of 
various types and sizes in 1954 are presented 
in table 2. Of the $3,623 million total, pas- 
senger cars are estimated to have provided 
$2,343 million or 64.7 percent, but their con- 
tribution varied somewhat from one type of 
tax to another. They accounted for 56.7 
percent of the registration fees, 69.5 percent 
of the motor-fuel taxes, and 80.8 percent of 
all other State highway-user taxes except 
motor-carrier taxes. 

Trucks and truck combinations provided an 
estimated $1,192 million or 32.9 percent of all 
user taxes. They accounted for 40.5 percent 
of the registration fees and 28.5 percent of the 
motor-fuel taxes. By the very nature of the 
motor-carrier tax, the portion assigned to 
trucks and truck combinations would be the 
greatest part of the total, an estimated 88.7 
percent in 1954, although the actual amount 
is not large when compared with the truck 
contribution to the other major types of user 
taxes. 

Buses, being relatively few, made a com- 
paratively small contribution to total highway- 
user taxes, $65 million or 1.8 percent in 1954. 
They accounted for 1.8 percent of the motor- 
fuel taxes, a somewhat smaller portion of 
registration fees, and a negligible portion of 
miscellaneous user taxes. The fact that buses 
accounted for as much as 11.3 percent of the 
motor-carrier taxes is the result of the more 
restricted tax base of that particular form of 
taxation. 

The remaining State highway-user taxes were 
contributed by motorcycles and light trailers— 
$7.5 million and $15.6 million, respectively. 
These amounts together comprise less than 1 
percent of all State highway-user taxes. 


Registrations, travel, and taxes paid 


Table 3 and figures 1-3 show the highway- 
user taxes paid on vehicles of various types 
and sizes in relation to the numbers of these 
vehicles registered and the distances they 
traveled. The total tax figure used here is 
that given in table 2 less the $23 million 
assigned to motorcycles and light trailers. 

Passenger cars accounted for 83.5 percent 
of all vehicles registered in 1954, 81.0 percent 
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Figure 1.—Comparison of estimated registrations, tax payments, and payments per vehicle in 1954, by vehicle types. 


of the mileage traveled, and 65.1 percent of 
the highway-user taxes. Trucks and truck 
combinations represented 16.3 percent of the 
vehicles registered, 18.3 percent of the travel, 
and 33.1 percent of the user taxes. Buses, 
which are negligible in the gross totals both 
as to the number of vehicles and the extent 
of travel, provided 1.8 percent of the user 
taxes, though their tax payments per vehicle 
were relatively high. 

The somewhat different grouping of vehicles 
given at the bottom of table 3 brings out 
more clearly the relation between numbers 
of vehicles and tax payments. Light vehi- 
cles, comprising automobiles and 2-axle, 
4-tire single-unit trucks, constituted 93.7 
percent of the registered vehicles in 1954, 
provided 90.6 percent of the travel, and 
accounted for 74.3 percent of the user taxes. 
Medium and heavy trucks and truck combi- 
nations accounted for 6.1 percent of the ve- 
hicles, 8.8 percent of the travel, and 23.9 
percent of the taxes. This grouping of light 
trucks with passenger cars reduces the truck 
contribution in absolute amount. On the 
other hand, the percentages of tax payments 
and of numbers of vehicles are in a 4 to 1 
ratio compared with a 2 to 1 ratio when light 
trucks are included in the truck category. 

Some of the values for classes of vehicles 
Within the major types in the visual classi‘- 
cation are significant. Two-axle, 6-tire trucks 
represented 4.9 percent of the total number of 
Vehicles, but contributed 9.9 percent of the 
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taxes. Three-axle trucks, while accounting 
for 0.3 percent of the vehicles, made 1.8 
percent of the tax payments. Truck combi- 
nations as a group comprised only 0.9 percent 
of the vehicles, but accounted for 12.2 percent 
of the tax payments. Most of this was con- 
tributed by tractor-semitrailers, the use of 
truck-trailers being restricted through the 
application of State size and weight laws. 


Average rates of payment 


Table 3 also compares average rates of 
payment of highway-user taxes per vehicle, 
per vehicle-mile, and per ton-mile. These 
averages are represented by the dot-stippled 
bars in figures 1, 2, and 3, respectively. 

Taxes on passenger cars averaged $48 per 
vehicle, compared with $127 for trucks and 
truck combinations and $462 for buses. Within 
the class comprising trucks and truck combina- 
tions are found values of $56 per vehicle for 
2-axle, 4-tire trucks; $126 for 2-axle, 6-tire 
trucks; and about $338 for 3-axle trucks. 
The average payment for truck combinations 
as a group was $850, that for tractor-semi- 
trailers alone $831 and for truck- 
trailers, $1,040. The high value for truck- 
trailers arises from the fact that combinations 
involving full trailers are generally larger and 
heavier than tractor-semitrailer combinations. 
Also, the area in which truck-trailers are per- 
mitted to operate is limited, and thei: use 
tends to be concentrated in States where the 
tax rates are comparatively high. 


being 


When the averages are expressed in terms of 
payments per vehicle-mile, passenger cars 
show a value of 0.5 cent; trucks and truck 
combinations as a group, 1.17 cents; and buses, 
1.83 cents. For passenger cars and light 
trucks combined, the average payment was 
0.5 cent per vehicle-mile, while for medium 
and heavy trucks and truck combinations it 
was 1.76 cents. 

The average payment per vehicle-mile for 
2-axle, 4-tire trucks was 0.63 cent, a little 
more than that for passenger cars. Payments 
for 2-axle, 6-tire trucks were 1.37 cents and 
3-axle trucks, 2.30 cents. The average pay- 
ment for all single-unit trucks was 0.92 cent. 
The rate of 2.20 cents per vehicle-mile for 
combinations as a group was close to the 
averages for each of the component groups, 
2.18 cents for tractor-semitrailers and 2.33 
cents for truck-trailer combinations. 

Average rates of payment per gross ton-mile, 
based on average operating gross weight, are 
also given in table 3. On this basis passenger- 
car payments averaged 0.26 cent, compared 
with 0.17 cent for buses and the same amount 
for trucks and truck combinations. Payments 
for passenger cars and light trucks together 
were the same per ton-mile as passenger cars 
alone, and payments for medium and heavy 
trucks as a group were 0.15 cent, which is less 
than the average for all trucks and combina- 
tions. 

As the average of the two groups indicates, 
payments for 2-axle, 4-tire trucks were about 
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Table 4.—Estimate of State highway-user taxes paid in 1955, by major types of vehicles 




















Operator’s Total 
¥ Registra- | Motor- | and chauf-| Miscel- Motor- 
Vehicle type tion fees | carrier feur’s l'- | laneous | fuel taxes 
taxes cense fees fees Amount | Distri- 
bution 
1,000 1,000 1,000 1,000 1,000 1,000 

dollars dollars dollars dollars dollars dollars Percent 
I iis Sans con ccacte 3. on 72, 296 98, 590 | 1,784, 938 | 2, 621, 668 65. 4 
Co ae ee eee LOM) ‘...-.. 175 620 5, 264 8, 008 2 
Camp and other light trailers_ -____-__- og a en. eaeeieay Cee enny ese 16, 897 4 
eiticns ck eesawcsaguusancin 11, 725 10, 288 787 372 43, 537 66, 709 1.7 
Sineieams Geeks. .-...__....-.......- 337,750 | 4,097 12, 588 18,974} 441,676 | 815,085 | 20.3 
3 eee Seas 128,112 | 76, 659 , 573 5,456 | 267,630 | 479,430} 12.0 
All trucks and combinations- - -__- 465, 862 | 80, 756 14, 161 24, 430 709, 306 | 1, 294, 515 32.3 
DS ee err, 1, 162,277 | 91,044 87, 419 124,012 | 2, 543,045 | 4,007,797 | 100.0 























the same per ton-mile as passenger cars. For 
2-axle, 6-tire trucks the average payment was 
0.23 cent per ton-mile, and for 3-axle trucks it 
was 0.19 cent. The difference was slight be- 
tween the two types of truck combinations, 
0.12 cent per ton-mile for tractor-semitrailers 
and 0.10 cent for truck-trailer combinations. 


Comparison between 1952 and 1954) 


Although increased State revenue from high- 
way-user taxes between 1952 and 1954 re- 
flected increases in the number of vehicles 
registered and in the extent of their travel, 
rising tax rates also had a significant effect. 
User-tax payments on passenger cars rose 
from an average of $46 per vehicle in 1952 to 
$48 in 1954, and from 0.49 to 0.52 cent per 
vehicle-mile. Buses, which showed little 
change in numbers or in travel during the 
period, accounted for tax payments of $404 
per vehicle in 1952 compared with $462 in 
1954, and payments per vehicle-mile rose 
from 1.64 to 1.83 cents. For trucks and 
truck combinations, the increase was from 
$116 to $127 per vehicle and from 1.10 to 1.17 
cents per vehicle-mile. 

New data available since 1952 were not 
sufficient to justify redistributing the numbers 
of trucks and combinations by visual class. 
Consequently, the percentages developed in 
the 1952 analysis were applied to the 1954 
registration totals to obtain the distribution 
for the later year. In the case of buses, new 
information on vehicle distribution and oper- 
ating characteristics obtained from industry 
sources made it possible to subclassify the 
1954 data. 

Like the bus data, the estimates of travel 
developed for this analysis are believed to 
represent considerable improvement over 
those reported in the earlier study. The 
article “Traffic and Travel Trends, 1954,’ 
provided an estimate of total motor-vehicle 
travel in the United States during 1954 and a 
further breakdown, by visual classes, of the 
travel of trucks and truck combinations on 
main rural roads only. In order to obtain a 
Similar classification of travel by trucks and 
truck combinations on secondary and local 
rural roads and city streets, percentages de- 
veloped from the findings of motor-vehicle-use 
studies recently made in nine States were ap- 
plied to the total travel by all types of vehicles. 


Pr Traffic and travel trends, 1954, by Thomas B. Dimmick, 
UBLIC Roaps, vol. 28, No. 11, December 1955. 
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Except for commercial buses, the rates of 
fuel consumption applied in this study were 
determined in the same manner as those used 
in the 1952 analysis. However, more recent 
information available from State weighing 
operations warranted minor modifications in 
the operating weights used for trucks and 
combinations as described subsequently. 
Data on average operating weights and fuel 
consumption supplied by the bus industry 
were used in the analyses made for commercial 
buses. 


Preliminary Estimates for 1955 


Insufficient information is available to 
allocate 1955 user taxes among classes of 
vehicles in the complete range used for 
1954, but preliminary estimates made for the 
major types of vehicles—passenger cars, 
trucks, and buses—are indicative of the 1955 
pattern. The available evidence points to 
the fact that although the level of tax revenues 
was higher in 1955 than in 1954, the percentage 
relations have changed little, whether these 
revenues are distributed by type of tax or 
by class of vehicle on which the tax payments 
are made. Table 4, which corresponds to 
table 2, shows the portions of the principal 
types of user taxes that are estimated to have 
been contributed in 1955 by the major classes 
of vehicles. 

Registration fees 

Registration fees are reported by all States 
by major type of vehicle. The only estimates 
in this instance are the fees attributable to 
camp and other light trailers and the distribu- 
tion of truck fees between single-unit trucks 
and truck combinations. 

Registration fees paid on passenger cars 
rose to $666 million in 1955, $62 million or 10 
percent above the 1954 figure. An increase of 
$35 million or 8 percent brought the registra- 
tion fees paid on trucks and truck combina- 
tions to $466 million. Although the contribu- 
tion of passenger cars to the increase in total 
registration fees was greater than that of 
trucks and combinations, the effect on the 
percentage of total fees represented by each 
of the two classes of vehicles was negligible. 

Registration fees paid on buses dropped 
about $1 million to a total of $11.7 million, 
a 7-percent decrease. This was the only 
reversal of the generally upward trend, but 
its effect on total fees is comparatively small 





since buses constitute only a 1-percent share. 
In the continued decline in the registration 
fees paid on this type of vehicle, the effect 
of a recent trend toward the granting of tax 
relief to buses operated for hire can be 
observed. Three States— Kentucky, North 
Carolina, and Wisconsin—were the chief 
contributors to the decrease. 

Kentucky’s bus seat fees of $8, $15, and 
$25, the maximum applying to all seats over 
24, were reduced by a 1954 law to new rates 
of $5 per seat for the first 31 and $8 for each 
seat over that number. Consequently, bus 
registration fees paid to the State in 1955 
decreased by two-thirds. Also largely because 
of rate reductions, bus registration fees paid 
to the States of North Carolina and Wisconsin 
fell off about one-third in 1955. A reduction 
from 6 to 3 percent in the rate of North 
Carolina’s gross receipts tax on _ for-hire 
carriers, which is collected as part of the 
registration fee, took effect July 1, 1955. In 
Wisconsin a nominal fee of $1.00 per vehicle 
on certain city buses replaced a graduated 
weight tax having rates ranging from $20 
for less than 3 tons to $60 for 5 tons plus 
$25 per ton over 5. 

The effect of the reduced bus fees becomes 
more apparent when they are expressed in 
terms of averages per vehicle. The number of 
buses registered went up slightly in 1955, 
but the fees were $7 less per vehicle than 
they had been in 1954, falling from $90 to $83. 
The percentage decrease was about the same 
per vehicle as in total amount. 

Registration fees on passenger cars and on 
trucks and truck combinations were affected 
by some upward revision of fee schedules 
and by a significant growth in the number of 
vehicles registered. The increase of 10 and 8 
percent, respectively, in total fees attributable 
to these vehicle types represented a 3-percent 
average increase per vehicle in each case. 
Passenger-car fees averaged $13 per vehicle, 
almost the same as in 1954, and fees on trucks 
and truck combinations averaged $47. $1 more 
than the year before. 

Miscellaneous taxes and fees 

The other classes of highway-user taxes 
shown in table 4 also produced substantially 
higher returns in 1955 than in 1954. In 
1955 motor-carrier taxes amounted to $91 
million, 10 percent above the 1954 figure. 
There was a 30-percent increase in operator’s 
and chauffeur’s license fees, which reached 
$87 million in 1955, but the additional revenue 
from this source did not altogether represent 
a genuine increase. Much of it was the 
result of fluctuation produced by State re- 
quirements for periodic renewal. Miscella- 
neous fees rose 21 percent to $124 million. 
The $70 million of this amount which came 
from certificate-of-title fees and special titling 
taxes reflected the record volume of new car 
sales in 1955. 

Miscellaneous highway-user taxes and fees 
have been allocated on the assumption— 
borne out by the 1955 registration fees—that 
in spite of changes in amount, a significant 
shift in the proportionate contributions of 
the principal vehicle types has not occurred. 
Rate changes, which might produce such a 
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Table 5.—Estimate of average State highway-user taxes paid in 
vehicle-mile, and per ton-mile 


1955 per vehicle, per 





























Motor-vehicles Vehicle-miles Highway-user taxes | Average rate of payment 
registered ! } traveled ! paid 
| —_—— 
Vehicle type it hw... l 

Distri- | Distri- Distri- | Per Per Per 
Number | bution | Amount | bution | Amount?} bution | vehicle | vehicle- ton- 
mile mile 3 

Thou- 1,000 
sands Percent | Millions | Percent dollars Percent | Dollars Cents Cents 
Passenger cars-.-.-------- 51, 989 83. 83 485, 761 81.46 | 2, 621, 668 65. 82 50 0. 54 0. 27 
en ee 142 a 3, 598 . 60 | 66, 709 1. 68 470 1. 85 . 20 
Single-unit trucks_--- 9, 345 15. 07 85, 731 14. 38 815, 085 20. 46 87 . 95 . 26 
Combinations. ---__- F 544 . 88 21, 231 3. 56 479, 430 12. 04 881 2. 25 -12 

All trucks and com- } 
binations- - - -_- 9, 889 15. 95 106, 962 17.94 | 1, 294, 515 32. 50 131 1.21 .18 
| 

All vehicles_.......------ 62, 020 100. 00 | 596, 321 100.00 | 3, 982, 892 | 100. 00 64 . 67 . 23 


























1 Private and commercial vehicles. 


Publicly owned vehicles other than transit buses are omitted. 


2 Excludes fines and penalties amounting to $17,860,000, tax payments of $16,897,000 assigned to light trailers, and $8,008,000 


assigned to motorcycles. 
3 Per ton-mile cf average operating gross weight. 


shift, have not been an important factor in 
determining 1955 yields except in the case of 
motor-fuel taxes. 

Probably the most important change in 
rates of user taxes other than registration 
fees and motor-fuel taxes was made in Colo- 
rado, where two successive revisions of the 
mileage-tax law had the net effect of adding 
a tax of 0.8 mill per ton-mile on the empty 
weight of the vehicle to the original 2-mill 
rate per ton-mile on the cargo alone. There 
was a considerable increase in returns from 
this tax, but it is not clear how much of it 
yas brought about by the rate change. It is 
reported that the larger yield has been officially 
ascribed to improved collection procedures 
following the inauguration of a port-of-entry 
system on July 1, 1955.4 


Motor-fuel taxes 


Between March 1 and September 13, 1955, 
higher motor-fuel tax rates went into effect 


4 Automotive News, Vol. 31, No, 3592, March 4, 1957, p. 23. 


on gasoline in 14 States and on special fuels 
in 15, the increased rate in one State being on 
special fuels only. In two additional juris- 
dictions, 1955 was the first full year of collec- 
tions at higher rates introduced in 1954, 
making a total of 17 jurisdictions where 1955 
fuel-tax revenues were influenced by rate 
changes. In all but two of these States, 
revenues were from 11 to 35 percent higher 
than they were in 1954. The rise in Penn- 
sylvania’s fuel-tax revenue was 2 percent, 
but here the rate increase, which became 
effective near the end of the year, was not 
fully reflected in collections reported for 1955. 
In Kansas where the rate increase was con- 
fined to special fuels, fuel-tax 
increased 5 percent. 

Fuel taxes produced revenues from 2 to 11 
percent above the 1954 levels in the 31 States 
which had no rate change. In only one State 
did they show a decrease. This was South 
Dakota, where deductions—chiefly refunds— 
rose nearly 14 percent, more than offsetting 
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Figure 4.—Estimated distribution of commercial vehicles in 1954, by class intervals of 
registered gross weight or its equivalent. 
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the 3-percent increase in gross collections. 
Although the yield of motor-fuel taxes gener- 
ally rose in response to extensive rate increases 
as well as to an increase in the number of 
vehicles, the distribution of the number of 
gallons consumed by type of vehicle remained 
steady. 


Registration, travel, and taxes paid 

The numbers of vehicles registered, the 
distances they traveled, and the highway-user 
taxes paid on them in 1955 are compared in 
table 5, which corresponds to table 3. An 
increase of 10.6 percent in user taxes between 
1954 and 1955 was accompanied by a 7.2- 
percent increase in vehicle registrations and 
an estimated 7.6-percent increase in’ travel. 
Registrations and travel for 1955 show similar 
rates of increase for the principal vehicle types, 
passenger cars in the lead, followed by trucks 
and truck combinations and, finally, buses 
which exhibited very little change from 1954. 
The percentages of total registrations and total 
travel accounted for by passenger cars in- 
creased, though slightly, at the expense of 
trucks and buses. Taxes paid on the various 
types of vehicles showed a greater rate of 
increase than did numbers of vehicles or the 
vehicle-miles traveled. Thus, average rates 
of tax payments on the principal types of 
vehicles showed increases all along the line. 
Although the registration fees contributed by 
buses decreased, as shown in table 4, increased 
revenues from other user taxes, principally 
those on motor fuel, more than made up for 
the loss. 

Payments on passenger cars increased from 
$48 to $50 per vehicle, from 0.52 to 0.54 cent 
per vehicle-mile, and from 0.26 to 0.27 per 
ton-mile. The increase in the average tax 
payment on single-unit trucks was from $84 
to $87 per vehicle, from 0.92 to 0.95 cent per 
vehicle-mile, and from 0.24 to 0.26 per ton- 
mile. On combinations the average payment 
rose from $850 to $881 per vehicle, from 2.20 
to 2.25 cents per vehicle-mile, but the pay- 
ment per ton-mile remained 0.12 cent. Aver- 
age tax payments on buses rose from $462 to 
$470 per vehicle, from 1.83 to 1.85 cents per 
vehicle-mile, and from 0.17 to 0.20 cent per 
ton-mile. 


Vehicle Characteristics Affecting 


User-Tax Payments 


Some discussion of the data upon which this 
study is based may be useful in evaluating or 
applying the findings. One of the first con- 
siderations was the classification of vehicles. 
This was also one of the principal problems 
encountered in making the estimates for 1952 
reported in the earlier article. By the use of 
such information as was then available, a cross 
classification of trucks and truck combina- 
tions was developed in which these vebicles 
were classified on the basis of both simulated 
registered gross weight and the visual classifi- 
cation commonly used in traffic classification 
studies. Since the information needed to 
improve upon this analysis was not available, 
the percentage relations developed in 1952 
were applied to the 1954 registrations to arrive 
at the distributions used in this article. 
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Table 6.—Estimated distribution of trucks and combinations in 1954, by 


visual class and registered gross weight or equivalent 





Single-unit trucks 
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| 
, 

Registered gross weight | 
‘. 

| 























2-axle, 4-tire 2-axle, 6-tire 3-axle 
Number | Distribu- | Number | Distribu- | Number | Distribu- | Number | 
tion tion | tion 
Pounds Thousands | Percent | Thousands Percent Thousands | Percent | Thousands | 
6.000 and wader... ..-.....-.. 4, 970 52. 800 182 3: 940 é | 
Cpr aee..-- 245: -5 22 cc Ss 583 6. 200 326 3 460 } 
8,001-10,000 re pabobanelan’ 235 2. 500 452 4. 800 
10:001-12,000..-=- ...--...--... 94 1. 000 471 5. 000 - | 
; | 7 7 | | 0.200 31 
12,001-16,000--- Sees faced 22 2 ‘ 700 7. 440 19 | 0. 20¢ 
16,001-20,000._- Sanaa Bie | <a 4. 360 | 28 | 300 31 | 
20,001-24,000.-..-.__---_.-- * = 151 1.615 19 200 78 
Pe EES Eee euendeG 65 .685 | 28 300 39 
30,001-40,000.--- =. f Spee mee 66 700 | «(69 735 | 87 
Over 4,000. -2.....-.--. sia 2 anion kine ae : " E a 25 . 265 205 
ee SE eee a 2 
ECS ok Canecce oad 5, 882 62. 500 2, 824 | 30. 000 | 188 | 2. 000 | 471 | 
iu 


Tractor-semitrailer 


Vehicle combinations 
< Total 
| Truck-trailer 
Distribu- Number | Distribu- Number Distribu- 
tion tion tion 
Percent | Thousands | Percent | Thousands | Percent 
| | 5, 152 54. 740 
909 9. 660 
ae 687 7. 300 
a . 565 6. 000 
0.330 =| 3 0. 030 753 8. 000 
. 330 1 .010 471 5. 000 
. 825 6 . 060 254 2. 700 
415 | 9 . 100 141 1. £00 
. 925 | 4 | . 040 226 2. 400 
2.175 24 . 260 254 2. 700 
5. 000 47 | . 500 9, 412 100. 000 














Table 7.—Estimated travel during 1954, 


by place of travel! and by type of vehicle 




















| Vehicle-miles of travel in— | Distribution of travel in— 
Vehicle ty ‘ Sign’ (Sioa = | She a. 
cel | Rural | Urban Total Rural | Urban Total 
| areas | places areas | I laces 
SS aes = | =eeeree 9 eee se 
Millions Millions Millions Percent Percent | Percent 
NNR Fo cic wana csasexenee 246, 300 204, 305 450, 605 77. 64 83. 85 | 80. 34 
School and miscellaneous buses - ----- 1, 091 121 1, 212 . 34 .05 | . 22 
mmercial buses: } “A 

- a So aadberat 1, 190 16 1, 206 37 . 01 21 
Co! ee ae ea eae oes 263 1, 727 1, 990 . 09 " 7 36 

All commercial buses_ --.- APS 1, 453 1, 743 3, 196 46 2 | 57 

Pe a en oe ere 2, 544 1, 864 4, 408 . 80 77 | 79 
Single-unit trucks: be S 
ae = rr nike aie 28, 434 26, 229 54, 663 8. 96 10. 77 | 9. 75 
2axle, 6-tire__..-- z 21, 477 6, 032 27, 509 6. 77 2. 48 4. 90 
eee ‘ 1, 920 937 2,857 | 61 } 38 ss 51 
All single-unit trucks_--_----.--- 51, 831 33, 198 85, 029 16. 34 13.63 | 15. 16 
Vehicle combinations: : : anf 
Tractor-semitrailer __-_-.-.-.------- 15, 586 3, 073 18, 659 4. 92 1. 26 | 3. 33 
Truck-trailer _ ___-- pula: eh dneieahecn 957 1, 199 2, 156 . 30 : 49 | os 38 

All combinations - - ------------- 16, 543 4, 272 20, 815 5. 22 1.75 | 3. 71 

‘ ors — 

All trucks and combinations_--_-------. 68, 374 37, 470 105, 844 21. 56 15. 38 | 18. 87 
Ce a ne eer tee 317, 218 243, 639 560, 857 100. 00 100. 00 100. 00 


























1“Urban places’ include all incorporated places and delimited urban compacts; the remainder is included in “rural 


areas’’, 


Although numbers of vehicles are segregated 


in State registration records by major types, 


the further classifications required for allo- 
cating highway-user taxes in this analysis had 
to be estimated with the help of other sources 


of information. Since many States use some 


basis of registration other than gross vehicle 
weight, it was necessary to convert to gross- 
weight terms the data provided according to 
other weight or capacity groupings. 


This 
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Figure 5.—Estimated distribution of co 


PUBLIC ROADS © Vol. 29, No. 12 


2 3 4 5 6 


MILLIONS OF VEHICLES 
mmercial vehicles in 1954, by vehicle types. 


was done through the application of estimated 
conversion factors to the data for such States 
individually so as to arrive at approximate 
values for the registrations by gross-weight 
group that would have existed if all States 
required registration on this basis. 

The classification of the total number of 
trucks and truck combinations, first according 
to gross weight and then according to the so- 
called visual class is illustrated in figures 4 and 
5, and the two distributions are cross-classified 
in table 6. The greatest proportion of all 
trucks and truck combinations, as would be 
expected, falls in the lower weight groups. 
Of the total, an estimated 64.4 percent or 
6,061,000 vehicles fall in the group 8,000 
pounds or less, and 54.7 percent are in the 
group 6,000 pounds or below. The groups 
from 8,001 to 20,000 pounds account for an 
additional 26.3 percent or 2,476,000 vehicles, 
and only 9.3 percent of all trucks are estimated 
to be in the groups over 20,000 pounds gross 
weight. Of the heaviest vehicles, a 4.2- 
percent segment falls in the weight class of 
20,001 to 30,000 pounds. 

Determination of the taxes paid by various 
vehicles requires considerable knowledge of the 
mileages they travel. While registration fees 
generally do not vary with the amount of 
travel, motor-carrier taxes do to a great extent; 
and fuel taxes paid vary directly with travel. 
Travel data are computed primarily from ob- 
servation, and the visual classification of 
vehicles shown in table 6 (reading across) and 
in figure 5 is that ordinarily used in recording 
and publishing traffic-volume information. 

Since the number of truck registrations de- 
creases With increasing gross weight, it is to 
be expected that the lighter types of single- 
unit trucks should appear in greatest numbers 
on the highways. On the other hand, since 
heavier vehicles tend to travel greater annual 
mileages, their frequency of occurrence in the 
traffic stream is out of proportion to their 
numbers. For this reason the evidence of 
traffic counts can only be used indirectly in 
estimating the numbers of vehicles in each 
visual class. According to table 6, 94.5 
percent of all freight carrying vehicles are 
single-unit trucks; and, of these, 62.5 percent 
or 5,882,000 vehicles are of the 2-axle, 4-tire 
class. Another 30 percent or 2,824,000 vehi- 
cles have 2 axles and 6 tires. Only 188,000 
or 2 percent are 3-axle, single-unit vehicles. 








Combinations number 518,000 or 5.5 percent 
of the total, of which one-half of 1 percent 
are truck-trailer combinations. 

As stated at the outset, the classification of 
buses is by type of operation and ownership 
rather than by weight. This was made 
necessary by the wide differences in the tax 
liability of vehicles engaged in intercity com- 
mercial operation, in transit operation, and 
in nonrevenue operation. 


Motor-Vehicle Travel 


In order to calculate the fuel-tax payments 
of individual types of vehicles, the estimated 
travel during 1954, rural and urban, already 
available for major types of vehicles,5 was 
further subdivided as shown in table 7. Total 
motor-vehicle travel on all roads and streets 
during 1954 was estimated to be 561 billion 
vehicle-miles. Passenger-car travel accounted 
for 80 percent of this amount or 451 billion 
vehicle-miles. All trucks and truck combina- 
tions contributed 19 percent of the travel or 
106 billion vehicle-miles, 15 percent by single- 
unit trucks and the remaining 4 percent by 
combinations. Buses traveled only 1 percent 
of the total or 4 billion vehicle-miles. 

Since the purposes of this analysis require 
that the calculation of fuel consumption and 


5 See footnote 3, p. 283. 


Table 8.—Estimated travel during 1954, by type and ownership of vehicle 






































Vehicle-miles of travel by— Distribution of travel by— 
Vehicle type Govern- | Private and Govern- Private 
ment- commercial Total ment- and com- Total 
owned vehicles owned mercial 
vehicles vehicles vehicles 
Millions Millions Millions Percent Percent Percent 
NON ion cimahin anebeSeuensee 1, 692 448, 913 450, 605 24. 64 81. 03 80. 34 
School and miscellaneous buses. - ------ 869 343 1, 212 12. 66 . 06 22 
Commercial buses: 
DRGs or scccsateasesousy ckacankas 1, 206 A - ——— - 22 ol 
SS ee ee: ere 1, 990 Ba | séenaace - 36 . 36 
All commercial buses... ._.-.---- eaten 3, 196 ee eee - 58 - 57 
I ci cecacccrnonscckeosg 869 3, 539 4, 408 12. 66 . 64 .79 
Single-unit trucks: 
SS) ae eee 1, 921 52, 742 54, 663 27. 98 9. 52 9. 75 
US Seer eee eee 1,511 25, 998 27, 509 22. 00 4. 69 4. 90 
/ | eee SEES 87 2,770 2, 857 1. 27 . 50 -51 
All single-unit trucks --_.....--.-- 3, 519 81, 510 85, 029 51. 25 14. 71 15. 16 
Vehicle combinations: 
Tractor-semitrailer................. 7 17, 929 18, 659 10. 63 3. 24 3. 33 
. . Ss 56 2, 100 2, 156 . 82 - 38 . 38 
All combinations -_..........-.-.- 786 20, 029 20, 815 11. 45 3. 62 3. 71 
All trucks and combinations-_---___._._- 4, 305 101, 539 105, 844 62. 70 18. 33 18. 87 
PEE CU, cc.couhawauncusdeamioocsweses 6, 866 553, 991 560, 857 100. 00 100. 00 100. 00 
fuel-tax payments be limited to the classes of vehicles of other governmental agencies 


private and commercial vehicles shown in were developed from reports of State highway 


table 6 and figure 5, it was necessary to elimi- 
nate the travel of publicly owned vehicles 
from the estimated travel of all vehicles. 
Estimates for Federal civilian vehicles were 
determined from statistics compiled by the 
U. S. Bureau of the Budget, and those for 


departments. 

Total travel shown in table 7 is classified by 
vehicle ownership in table 8, and that portion 
attributable to private and commercial ve- 
hicles only is displayed by visual class in figure 
6. Government-owned nonmilitary vehicles 
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Figure 6.—Percentage distribution of travel during 1954 by passenger cars and commercial vehicles. 
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Table 9.—Estimated operating characteristics of various types of motor vehicles 




































Average operating Distribution of travel by type of Rate of fuel consumption, by type of fuel used 
gross weight fuel used 
Vehicle type Per mile Per ton-mile 
= Eevee" 
Amount Index Gasoline Diesel Other | Gasoline Diesel 
Gasoline Diesel) | Other 
Amount | Index | Amount] Index 
Pounds Percent Percent Percent Gallons Gallons Gallons Gallons Gallons 
IIR enc cece tent ekcanss 4, 025 1.00 100.0 1) (1) 0. 067 ke ae jaune 0. 034 ae a ae 
School and miscellaneous buses-------_- 11, 600 2.88 100.0 () () 125 anes widiin seh . 022 A ek ee 
Commercial buses: 
23, 000 5.71 38.9 61.1 (1) . 185 0. 135 aiasatie . 016 -471 0.012 0. 353 
, 000 5.71 60.2 35. 4 4.4 . 307 . 228 0. 364 . 027 . 794 - 020 . 588 
4, 764 1.84 100.0 (‘) .074 wiakae aa sii - 031 SE hl fentekne 8 eee 
11, 290 2. 96 100.0 1) (1) - 127 kipuaeat. A andes : - 021 | as Rest E 
e 24, 102 5.99 100.0 @) (!) - 192 detiwece: Wh “eteseden . 016 MO nasdoee es 
Vehicle combinations: 
Tractor-semitrailer _- 35, 690 8.87 79.9 17.9 2.2 . 241 . 168 . 268 .013 . 382 . 009 . 265 
J” | Eee 46, 7: 11. 63 79.9 17.9 2.2 . 282 . 197 . 313 -012 . 353 . 008 . 235 









































1 Percentage negligible. 


other than publicly owned transit vehicles 
were estimated to have traveled 7 billion 
vehicle-miles in 1954, leaving 554 billion 
vehicle-miles of travel as the contribution of 
private and commercial vehicles. Of this 
amount passenger cars accounted for 449 
billion; trucks and truck combinations, 101.5 
billion; and buses, 3.5 billion. The percentage 
distribution of this travel by vehicle groups is 
little changed by subtraction of the travel of 
publicly owned vehicles. 


Vehicle Operating Characteristics 


Estimating the fuel consumption and fuel- 
tax payments of the classes of vehicles used in 
this study made it necessary to determine cer- 
tain of their operating characteristics, such as 
average gross weights, percentages of vehicles 
using fuel other than gasoline, and rates of 
fuel consumption. The results of these calcu- 
lations are shown in table 9. 


Use of fuels other than gasoline 


While special fuels such as diesel and pro- 
pane and other liquefied petroleum gases still 
constitute a relatively small part of the total 
fuel consumed on the highways—1 billion gal- 


lons out of 44 billion in 1954 *—the use of 
these fuels is almost entirely confined to the 
larger commercial vehicles and comprises a 
substantial portion of their fuel consumption. 
The estimates in table 9 show a percentage 
relation of 80-20 between the miles of travel 
accounted for by truck combinations using 
gasoline and those using special fuels, with 
diesel fuel accounting for most of the 20 
percent. 

On the other hand, information reported by 
the commercial bus industry supports the esti- 
mate presented in table 9 that special fuels 
account for 61 percent of the miles traveled by 
intercity buses. Fuel usage reported by cities 
having publicly owned transit systems shows a 
similar relation, special fuels accounting for 58 
percent of the travel of vehicles operated by 
these systems. The data reported by cities 
also show the greatest use of propane, which 
accounted for 13 percent of the travel of pub- 
licly owned transit buses. The use of special 
fuels by privately owned transit vehicles is 
considerably less than this, and averaging the 
two reduces to 39.8 percent the proportion of 





6 Highway Statistics, 1954, published by the Bureau of 
Public Roads in 1955, tables G-21 and G-25. 


all intracity-bus travel accounted for by spe- 
cial fuels. 
Estimates of fuel-consumption rates 

The rates of gasoline consumption for 
passenger cars, trucks and truck combinations, 
and noncommercial buses were obtained from 
the equation developed for the 1952 study to 
indicate approximate gasoline-consumption 
rates for gross vehicle weights up to at least 
72,000 pounds under average operating con- 
ditions. This equation represents a composite 
of values for numerous gross weight groups 
obtained from each of the several previous 
determinations by other investigators. 

All of the gasoline rates shown in table 9 
were developed by applying the derived equa- 
tion to the average operating gross weight 
shown, except in the case of commercial buses. 
Fuel-consumption rates for diesel and other 
fuels were based on information obtained 
from representatives of the trucking industry 
and the various segments of the bus industry. 

Rates of diesel-fuel consumption by truck 
combinations were determined on the basis of 
the assumption, arrived at after consultation 
with representatives of the trucking industry, 
that average fuel consumption of diesel ve- 


Table 10.—Fuel consumption and tax payments in 1954, by major types of private and commercial vehicles 





























Gasoline-powered Diesel-powered Vehicles powered Total fuel consumed 
vehicles vehicles by other fuels 
Vehicle type Total miles A Total tax 
traveled payments 
Mileage Fuel con- Mileage Fuel con- Mileage F uel con- Gallons Distribu- 
sumed sumed sumed tion 

Million Million Million Million 

Millions Millions gallons Millions gallons Millions gallons Millions Percent dollars 

ET Se ERIS et ee ae ON oe EN AR 448, 913 448, 913 eee fa seeken we ee) eae 30, i 1, 602.6 

School and miscellaneous buses-_............---.------- 343 343 yeh aE Ee a 43 . 099 2.3 
Commercial buses: 

43 Op AS elec ee ee oe 1, 206 469 87 737 100 pact a 187 . 429 9.9 

PU ee cent) a Sd ie ek ee ee 1, 990 1, 196 367 706 161 88 32 560 1. 285 29.6 

eee, ee aera 3, 196 1, 665 454 1, 443 261 88 32 747 1.714 39.5 

= CE EES EI A RAT SOO AM 3, 539 2, 008 497 1, 443 261 88 32 790 1.813 41.8 
Single-unit trucks: 

co EE OE Se ne ae ee eee 52, 742 52, 742 Ff aS gee eae 4 eee 3, 913 8.979 207.0 

co EES ei Se So ee eee 25, 998 4 oC 2. Rae mae es Ae Pe 3, 303 7. 580 174.8 

on, AA SS a RRR SS SAG SEES ENS a 2,770 2,770 _ 1 Ee eRe, eee ee) oe eles : 531 1.218 28.1 

OS eee 81, 510 81, 510 7, 747 seccuooc. of bitekeee Ey atuaieu 1b Sabeueks 7, 747 17.777 409.9 

Vehicle combinations: 

co ee eee ae arena 17, 929 14, 325 3, 450 3, 209 541 395 106 4, 097 9. 402 216.8 

Se ok ec adannnesdecdscsoudenss 2, 100 1, 678 473 376 7 46 14 561 1, 287 29.7 

pO Se eee eee 20, 029 16, 003 3, 923 3, 585 615 441 120 4, 658 10. 689 246. 5 

All trucks and combinations..............-.------------ 101, 539 97, 513 11, 670 3, 585 615 441 120 12, 405 28. 466 656. 4 

ye A ee ee ae, es eee ey, 553, 991 548,434 | 42,455 5, 028 876 529 152 43, 483 99. 782 2, 300. 8 

Fuel consumed by motorcycles, etc...-..---------------| -------- sete | Bs isee ade baue Liniweag dt Seek ea 95 . 218 5.0 

otal fuel consumed and tax payments..........-...--.| --..---. | -------- en) Re eS ee, re | -------- 43, 578 100. 000 2, 305. 8 
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Figure 7.—Percentage distribution of motor-fuel consumption during 1954 by passenger cars and commercial vehicles. 


hicles with operating gross weights above 
20,000 pounds will be about 30 percent less 
than that of gasoline-powered vehicles of equal 
weight. The rate of consumption of special 
fuels other than diesel, when used in truck 
combinations, was taken as one-ninth greater 
than that of gasoline. 


Fuel consumption and fuel-tax payments 


The calculated fuel consumption for the 
visual classes of vehicles used in this study is 
shown in table 10, and the percentage distri- 
bution of the total is shown in figure 7. The 
fuel consumption was obtained using the total 
mileages shown in table 10 and the rates 
given in table 9. 


The 43,483 million gallons of fuel of all 
kinds consumed in 1954 are the total reported 
by State agencies less 95 million gallons or 
0.218 percent estimated to have been con- 
sumed by motorcycles, motor-scooters, and 
like vehicles. 


Total fuel-tax payments in 1954 amounted 
to $2.31 billion. The fuel consumption repre- 
sented by these tax payments is not quite the 
same as that reported above because the tax 
figure represents collections of motor-fuel 
taxes during the year, while the fuel-consump- 
tion figure represents fuel actually purchased 
during the year. In order to minimize any 
resulting imbalance between the two, a per- 


centage distribution of fuel consumed was 
applied to the total tax payments instead of 
calculating the payments directly from the 
gallonage distribution. 


Summary 


Perhaps the results of this analysis are best 
summarized in the ‘‘Regrouping of vehicle 
‘ types” found at the bottom of table 3. Here 
it is shown that in 1954 passenger cars and 
light trucks comprised about 94 percent of the 
registered motor vehicles and accounted for 
approximately 91 percent of the vehicle-miles 
of travel and 74 percent of the State highway- 
user taxes paid. In contrast, medium and 
heavy trucks and truck combinations as a 
group accounted for 6 percent of the vehicles 
registered, about 9 percent of the travel, and 
24 percent of the user taxes. 

Average tax payments per vehicle of $49 
for the light vehicles and $244 for the heavier 
ones show the tendency of these payments to 
increase sharply with size and weight. Less 
difference is shown between the average pay- 
ments of the two groups per vehicle-mile, 
0.53 cent for passenger cars and light trucks 
and 1.76 cents for medium and heavy trucks 
and truck combinations, since the effect of 
the high annual mileages traveled by the 
heavy vehicles has been factored out. Ona 
ton-mile basis the distinction is reversed, the 


light vehicles averaging 0.26 cent compared 
with 0.15 cent per ton-mile for the medium 
and heavy vehicles. 


Because of the importance of the findings of 
studies of this kind, it is essential to employ 
analytical methods as precise as it is possible 
to make them. Those developed for the 1952 
study, which were adopted with minor modi- 
fications for this one, are believed to be as 
satisfactory for a nationwide analysis as the 
data now available will permit. Yet, while 
the estimates presented here are regarded as 
sufficiently valid to be useful, the gaps in the 
basic data are still considerable. 


More reliable estimates will be possible in 
the future as further information becomes 
available and as these additions to the basic 
data contribute to improved analytical tech- 
niques. Broadened State traffic-counting and 
weighing operations and additional motor- 
vehicle-use studies are likely sources of new 
information. The measurement of highway 
use is one of the principal requirements of the 
study of highway cost allocation called for by 
section 210 of the Federal Highway Revenue 
Act of 1956. It is hoped that auxiliary data 
produced for this study, such as estimates of 
vehicle registrations and traffic volumes by 
type and weight class of vehicle, will make 
possible a more accurate corresponding classi- 
fication of tax payments. 
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